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STOPPAGE OF THE CLEVELAND WATER TUNNEL BY} last large, granular, milky-looking masses of ice result. 


ICE SPICULES. 

The system of running tunne!s out to some distance 
under the surface of the water in our Western lakes, to 
gain a supply of pure water for cities on the shores 
thereof, has, in the main, proved highly successful. 
The single defect yet unsurmounted is the liability of | 
these tunnels to become clogged with ice in cold 
weather, and thus cut off the water supply. 


To the citizens of Cleveland, in whose memories the | 
recollection of the great fires of sister cities is yet | 


fresh and vivid, it must have been astarling «announce- 
ment on the morning of January 14 that the water 
supply was entirely cut off by ice accumulation in the 
tunnel between the lake crib and the pumping station; 
that the principal industries of the city must be sus- 


pended, and its valuable property left, at least tem- | 
porarily, to the mercy of circumstances should fires | 


break out. 

There ought never again to be a recurrence of such 
a danger and inconvenience to any town from the cause 
named. It can be wholly and cheaply prevented, as 
we shall proceed to point out; but first let us consider | 
briefly the causes of the stoppage. 

These are to be sought in well-ascertained principles | 


of ice formation, under the condition that the applica- | 
tion of the cold to the liquid to be frozen is made to) 


the upper surface. 

When a mass of still water having a temperature 
above 4° C., or 39° F., is exposed to a superimposed 
mass of air colder than the water, two surface actions 
for the removal of heat from the liquid unite their 
forces, to wit, convection and radiation. 

The latter of these modes of heat change acts con- 
stantly, summer and winter, without any dependence 
upon the temperature of the air, except in so far as 


temperature affects the amount of water vapor held | 
suspended in air. Air not being a radiating body, its | 


action upon the upper surface of water can only effect 
heat change by convection, and this action will not be 


set up when either the air or the water is perfectly | 


at rest, and the temperature of the air is higher than 
that of the water. The reason for this will be ob- 
vious when we reflect that the action called convection 
consists in the interchange of place of fluid molecules 
which are hotter with those that are colder; and that 
the colder molecules of water descend at all tempera- 


tures above that known as the temperature of maxi- | 


mum density, while the colder molecules of air descend, 


-- $8 when free to move, at all temperatures yet known as 
|naturally or artificially produced. It follows that 


when the upper surface of a still mass of water is in 
| contact with a mass of superincumbent air, the warmer 
stratum of the water will be uppermost, and the colder 


&i | stratum of the air will be that resting upon the water 


—a condition under which the motion needed for the ac- 
tion of convection is impossible. 

But if theair be colder than the water, the lower | 
stratum of air molecules derives heat from the upper 
stratum of water molecules; the former rises and the | 
latter falls, and the action of convection at once be- | 
gins. 

This action continues (always provided there is no 


stirring of the mass by exterior forces) till the water | 


reaches 4° C., or 393° F., when a remarkable change 
takes place. The water molecules now expand, and 
their specific gravity becomes less; they now cease to 
descend, and begin to rise. 


A stratum of water, having the temperature of 4° C., | 
_ynow forms at the upper surface of the water mass, and Though in point of quantity and value among the 


there remains. By contact with the colder air, this 
| stratum quickly reaches the freezing point, and con- 


| tween the air and the yet liquid water under the frozen 
film now wholly ceases, and all further transfer of heat ; 
from the liquid to the air must be by conduction | 
through the ice. The action of convection between 
the air and the upper surface of the sheet of ice and 
transfer of heat from the water to the lower surface of 
the sheet of ice continue so long as any part of the 
water remains unfrozen ; and not until the ice, after 
freezing, has cooled down to the temperature of the 
air will the heat transfer wholly cease. Radiation | 


greatly assists the process. This is nature’s method of | 


manufacturing ice. 
The upper film of ice, when it first begins to form on | 
astill mass of water, will be found, when critically ex- | 


9| amined, to be a curious network of crystals, very slight- 
ly cohering at their angles or points. The slightest’ 
motion of the liquid breaks these connections, and sets | 


the crystals free to move in obedience to any current 
that may be generated in the liquid. Now, if the 


liquid be kept constantly stirred, each stratum of erys- | 
tals as it forms will be carried downward, the tempera- | 
ture of the water will be reduced throughout its mass | 


to the freezing point, and just as meal sprinkled on the 
surface of water can be stirred into the mass, so the 


continuously forming ice crystals commingle with the | 


liquid portions, and the mass becomes (to use a com- 


, $418 | mon phrase) ““mushy.” Everywhere and anywhere | 


where any obstruction to motion exists, the crystals, 
pausing in their course, immediately cohere to form ice | 
masses themselves, also obstructive to motion, and at 


It hardly needs to be added that the conditions of 
j ice formation on the Lakes must sometimes confor: 
| to what we have described. 

Whenever the temperature of maximum density has 
been attained at their surfaces, and the action of winds 

‘and waves, assisted by acurrent into the mouths of 
the tunnels of the water supplies, becomes sufficiently 
‘intense to produce the *‘mushy” condition, the tun- 
nels are sure to become obstructed, either partially or 
|wholly. Strainers at the mouths of the tunnels, no 
| matter how they may be constructed or arranged, can- 
not meet the difficulty; if fine enough to prevent the 
passage of the ice spicules, they inevitably become 
clogged. 
| Itis evident that, if the mean temperature of the 
water entering the mouth of the tunnel be kept even a 
fraction of a degree above the freezing point, and if 
\the ice particles be also melted as they enter, or 
just before they enter, no ice obstruction could even 
form in any part of the tunnels, these being by their 
| situation protected from freezing. 

We will briefly calculate the amount of heat required 
| to effect this for a million of gallons, assuming 10 per 
cent as the proportion of ice in the water at the instant 
of inflow, which is probably considerably too high. 
For simplicity, we will consider the specific gravity of 
ice to be the same as that of the water, and the weight 
of a gallon of water to be eight pounds. 

We shall then need to heat 900,000 gallons of water 
one-quarter of one — and melt 100,000 gallons of 
ice. 

We shall need for the entire work 900,000 x 8+4 = 
1,800,000; 100,000 x 142°4 x 8 = 113,920,000. 

Total (heat units) = 115,720,000. 
| Dividing this total by 966°5, the heat obtainable 
from one pound of steam, we get 119,710 pounds of 
steam required. With a boiler of good type, well 

housed, we can get a steam product of 10 pounds per 
| pound of coal consumed, hence we have 11,971 pounds 
of coal required for the work, or, in round numbers, 
say 54g tons. At $5 per ton this would cost $27.50, or 
2% cents per each 1,000 gallons delivered. 

Contrast this slight expense with the loss per hour 
to the city of Cleveland from the stoppage of her mani- 
fold industries, the risks entailed upon insured pro- 
perty and insurance writers, and the untold inconveni- 
ence and suffering in families. 

The steam could be conveyed to and discharged into 
‘the water entering the mouth of a tunnel by insulated 
pipes from boilers located at the crib. The necessity 
for its use being for only a few days each winter, the 
‘steam could be supplied from the boilers of tugboats. 
et ee 
AMERICAN PRECIOUS STONES. 

The recent volume on ‘‘ The Mineral Resources of 
the United States,” published by the Government, 
contains an interesting paper by Mr. George F. Kunz 
on the history and preduction of gem stones in 
America. For a country so otherwise richly endowed 
with mineral wealth as the United States, her pro- 
duct of precious stones is surprisingly small. The 
total value of gems mined in this country during 1884 
amounted to but $82,975. Almost two-thirds of this 
sum was for minerals valuable only as cabinet speci- 
‘mens, and therefore not strictly to be classed under 
‘the head of gems. In addition, the value of the gold 
| quartz withheld from reduction for use in jewelry 
and as specimens is calculated to be $140,000. 





most insignificant of the entire list, the diamond, as 
the stone of all stones, naturally receives the first 


af | geals into a film of ice. The action of convection be-' consideration. Probably the largest one ever found in 


_thiscountry is the Manchester diamond, which was un- 
earthed by-a laborer at Manchester, Va., about the 
middle of the century. The gem was not recognized 
' at first, and by way of experiment was placed in an 
iron furnace at Richmond. After remaining at a 
red heat for two hours and twenty minutes, it was 
‘found to be unimpaired and brighter than before. 
| When recognized, it was valued at $4,000. It passed 
through a number of hands, being cut at an expense 
| of $1,500. and at one time $6,000 was loaned on it. 
The original weight was 23% carats. This was re- 
|duced by cutting to 11}} carats. As the stone is off- 
color, and imperfect, it is not worth to-day more 
than from $300 to $400. The gold regions of North 
| Carolina have produced a number of small diamonds. 
Among the first discovered was a fine octohedron 
from Brindletown Creek, valued at $100. A number 
of stones, improperly classed as diamonds, proved on 
examination to be quartz pebbles or zircons. An- 
other stone, of fine white color, found in a South 
Carolina placer claim, has a reputed value of $400. 
Some of the finest American diamonds come from 
California, though their size is generally quite small. 
Professor Whitney states that the stone is found in 
fifteen or twenty different localities, the largest that 
has come under his notice having been discovered at 
French Corral. It weighed 714 carats. The most 
| prolific locality has been at Cherokee Flats, Butte 
County, where the hydraulic operations have dis 
closed a number of diamonds of all colors, white, yel- 
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low, straw, and rose. They are found with zircons, 
o wd. They are also found in connection with ita- 


mite, that peculiar flexible sandstone which is 


, 
eolu 


likewise native to North Carolina. “So far as known, 
mt ‘ . . . . 
¢300 is the highest price ever paid for any California 


jiamond in the rough. Large numbers, however, 
wa” - 
been sold for from $10 to $50, and not a few 


hav' , 

have brought as much as $100. Among the sapphire 
vos, a number of excellent specimens have been 
found, particularly in North Carolina. Probably 


one of the finest known specimens of emerald green 
sapphire was found at Jenks Mine, in Franklin 
County. It is the transparent part of a corundum 
ul, 4 by 2 by 14g inches. It would probably fur- 
vems to the amount of 100 carats. Being very 
rare, its value is over $1,000. Fine specimens of chryso- 
perv] and spinel have been found in various localities 
New England, New York, and the Southern States. 


in } 
The Platte Mountains, in Colorado, have afforded the 
terystals of topaz. 


ers st 


nish 


best One of these weighs 125 carats, 
and is as fine a gem of any kind as America has 
ever produced. The erys- 
tals gathered from this one 
locality, during a period of 
fourteen months, have sold 
for nearly a thousand dol- 
lars. Emeralds, beryls, and 
some of the less commonly 
known minerals, such as 


zircon, tourmaline, and 
staurolite, have been found 
in small quantities, but 


have not proved of much 
importance as gems. In 
garnets, however, Americé 
has produced stones com- 
parable with the best pro- 
Africa and the 
East. Though smaller than 
those found in the dia- 
mond mines of the Cape of 
(ood Hops, the garnets of 


ducts of 





Jatinum, iridium, and other associates of the dia-| pipe smoked by Gitche-Manitou, the Mighty, is still 








as having afforded the material of the famous peace 





used for the same purpose, only that the pipes sell | 
for $1 to $20 apiece, according to the carving, and | 
circulate strictly among mortals. 
There are many inducements for a systematic search 
for precious stones. Though we produced but $28,650 
worth of gems proper, we imported during the same 
year diamonds and other precious stones to the 
amount of over $9,000,000. A more intimate know- 
ledge of American resources will probably, in time, | 
somewhat reduce this undesitable proportion between | 
the native and imported gems. 
| 

0 

Historical Electrical Apparatus, 
In a lecture delivered before the Franklin Institute, 
Philadelphia, Mr. C. J. Kintner, chief examiner of the | 
Department of Electricity, in the United States Pat- 
ent Office, spoke of a number of notable pieces of elec- 


| 





NIGHT SKY-JANUARY 


BY RICHARD A 


AND FEBRUARY. 
PROCTOR. 

The Great Bear (Ursa Major), with its Dipper and 
Pointers, occupies the northeasterly mid-heaven. A 
line from the Pole Star (and of the Little Bear, Ursa 
Minor) to the Guardians, § and y, lies in the position 
of the minute hand of a clock 18 minutes after an hour. 
The Camelopard (Camelopardus) is above. The Dra 
gon (Draco), whose head is below the horizon, curves 
round the Little Bear to between the Guardians and 
the Pointers. In the northwest, fairly high up, we 
find Cassiopeia, the Seated Lady, and on her right, 
lower down, the inconspicuous constellation Cepheus. 


| Andromeda, the Chained Lady, is on Cassiopeia’s left. 


The Great Nebula will be noticed in the map—it is 
faintly visible to the naked eye. Above Andromeda is 
Perseus, the Rescuing Knight, and above him the 


| Charioteer (Auriga), nearly overhead, On the left of 


Audromeda is Aries, the Ram, the small constellation, 


trical apparatus in the possession of the office, and of| the Triangle, lying between them. 


the wonderful increase in the growth of the business 
of this department during the past few years. 


NIGHT SKY: JANUARY & FEBRUARY. 





Qe 
BIILOIWVHO 


the Colorado River pla- ty 

teau are unsurpassed in z i Any 

color and clearness. The i \ ies hat | *, 
Cape garnets retain their 3 oe \ ® -* wn... 
dark color by artificial i _ = 
light, but in the American * - 





nothing but the clear blood 
As a min- 
eral they are found all over 
the United States, wher 
ever the older formations 
are exposed, but it is only 
occasionally that they are 
sufficiently transparent to 
rank as gems. 

It the group of 
silicates that we find the 
largest value among Amer- 
ican minerals, In 
quartz, par- 
ticularly fine erystals have 
been found in New York. 
The purple variety, the 
well known amethyst, is 
quitecommon in New Eng- 
land, one specimen found 
hear Cheshire, Conn., 
being almost equal in color 
to the much praised §i- 
berian Several 
localities likewise afford excellent speci- 


color is visible. 


in 


is 


gem 
transparent At 11 O'Clock: Jan.7 
At 10% O'Clock? Jan.14 


At 10 O'Clock: Ja..22 


gems, 
southern 
mens, 





| 


The most remarkable native amethyst is|a sub-department under the general classification of 
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> T 
Southern Horizon 


At 9}g O'Clock: January 29. 


In the map, stars of the first magnitude are eight-pointed; second magnitude, six-pointed; third magnitude, five-pointed; fourth magnitude (a 
few). four-pointed; fifth magnitude (very few), three-pointed, counting the points only as shown in the solid outline, without the inter 
mediate lines signifying star rays. 


Prior to the year 1881, electrical apparatus was only | 


that recently deposited in the National Museum | philosophical instruments. In that year, it was made 


by Dr. Lueas. 


ung, which measures 234 inches in length, 2 inches 


In width, and 14 inches in thickness. The whole 
Stone is transparent and without a flaw. 
quartz has returned the largest revenue of any of the 
se stones, amounting, in 1884, to $10,000. The finest 


| 





specimens are those from Bear Creek, Colorado, where | Since then there have been 8, 
finely developed crystals, from an inch to over four | in 1833 that the first patent 1 
in length, have been found. In many of the | granted to D. Harringtor 
‘pecitnens, ineluded minerals, such as rutile, asbestos, | vention meant to ¢ 
value. | electricity. 


feet 


and gothite, add much to their beauty and 
tuartz crystals containing fluid cavities with mov 
bubbles are of particular interest, and have been found | 


; 7 ‘ > 22 ji 26 
inanumber of localities. There are in addition a | establishment of the Patent Office, in 1836. 
,uty | most famous of the models in the possession of the 


large 
still 


humber of less valuable stones, whose bez 


°! feldspar known as Amazon stone, which has been 
found in fine crystals at Pike’s Peak, is much prized as 
Cabinet specimens. The numerous varieties of silici- 
hed wood have afforded as pretty specimens as can 
be found the world over. Numbers of minerals also, 


Which have but a nominal value in themselves, are | which large industrial operations 
to which our present 


Inade 
and 


up into attraetive articles. Anthracite is carved 


turned into a variety of pretty trinkets, of | 


Which $2,500 to $3,000 worth are sold annually. Pipe- | 
Stone 


Which 


from those red pipestone quarries in Minnesota 
are so well known to readers of * Hiawatha 


It is a turtle-shaped prehistoric cut-|into a separate class. 
ventions has multiplied so rapidly that during the past 
vear the electrical department was given nine classes | he used the following recipe with the greatest success 





Smoky | in place of one. 
the art was in 1876. 
but 1,973 patents taken out for electrical inventions. | of a sledge hammer: Take equal parts of sulphur and 


attracts admiration. The beautiful green variety | Government, | 
|graph instrument, which, he stated, was, like all that) 


inventor's models, a marvel of good workmanship and| Company have announced that the time for the open 
Bell’s telephone, the Brush electric) ing of the exhibition has been postponed a year, and 
light, and many other devices notso well known to the! that May, 1887, has been chosen as a more favorable 
| general public, make up a list of inventions upon|time. This change has been made because the Colo- 
have been based and| nial and Indian Exhibition will be held next spring in 
progress is largely attributable. | London, and it is naturally thought that the simulta 

ee | neous occurrence of the two exhibitions would inter- 


| performance. 


now over $3. 
any other fire insurance company. 





Since then, the number of in- 


The greatest epoch in the history of | 
Before that time, there had been 


000 new patents. It was| 
n this department was| 
1, a Philadelphian, for an in-| 
ure disease by an application of 
granted to the| 


Two more patents were 


Among the} 


Mr. Kintner mentioned Morse’s tele- 


—— >> 










| Toward the southwest, the Whale (Cetus) ix beginning 
to set. The River (Hridanus) occupies the lower part 
of the southwesterly sky, 
and extends also to the mid 
heavens in that direction. 
The Dove (Columba) 
nearly due south, and at its 
best—which is not saying 


is 


much, Above is the Hare 
(Lepus), on which Orion 
treads. The giant now 


presents his noblest aspect 
—prince of all the constel 
He faces 
the Bull (Zaurus), known 
by the Pleiads the 
bright Aldebaran. 


lations, as he is. 
and 


Close by the poor Hare, 


on the left, leaps Canis 
Major, the Greater Dog, 
with the bright Sirius, 


which ‘ bickers into green 
and emerald.” Thestern of 
the star ship Argo is near- 
ing the south. 





ony 13 
* ee |S Very high in the south- 
— Oy z east we find the Twins 
/ » - * ° . . 
/ lz (Gemini), with the twin 





uN 


stars, Castor and Pollux (@ 
and £); and below them the 
Little Dog (Canis Minor). 
The Sea Serpent (Hydra) 
rearing its tall neck 
above the eastern horizon 
(by south), as if aiming 
either for the Little Dog 
or for the Crab (Cancer), 
now high up in the east, 


is 


with its pretty Beehive 
cluster showing well in 
clear weather. The Lion 


(Leo) is due east, the Sickle 
(marked by the stars a, », 
y, #, and @) being easily 
recognized. 

Queen Hair 
(Coma Berenices, not Ber- 
enicis, as often ignorantly 


At 9 O'Clock: Feb.6 
At 84% O’Clock: Feb.14 
At 8 O'Clock: Feb.21 





Berenice’s 


given) isin the northeast. 
It used to mark the tip of 
the real Lion’s tail, just as 
the of the Crab 
marked his head The 
Hunting Dogs occupy the space between Berenice’s 
Hair and the Great Bear. 
—o + ee - - 
Cement for Cast Iron. 
A correspondent of the Hnglish Mechanic says that 


stars 


for the cementing of iron railing tops, iron gratings to 
stoves, etc., and with such effect as to resist the blows 
white lead, with about a sixth of borax; incorporate 
the three so as to form one homogeneous mass. When 
going to apply it, wet it with strong sulphuric acid and 
place a thin layer of it between the two pieces of iron, 
which should then be pressed together. In five days it 


ing | same inventor for similar devices, but these three were) will be perfectly dry, all traces of the cement having 
| . - . . 
the only electrical patents granted before the regular! vanished, and the iron will have the appearance of 


having been welded together. 
———_—»>~+- +--+ 

American Exhibition 

American 


The in London, 


The Executive Council of the Exhibition 


THE surplus of the 7Etna Insurance Company is fere with the success of the American enterprise. Min- 





200.000, which is larger than the capital of ister Phelps, Consul-General Waller, and other promi- 
| nent Americans have advised the postponement, 
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EONEY EXTRACTOR. 

In the old style honey extractor the honey is thrown 
from two combs placed in opposite sides of a wire cloth 
basket, which is rapidly revolved by means of a simple 
gearing placed at the top. The extractor here shown 
is revolved in the same way, but instead of throwing 
the honey from two combs at a time, it may be made 
to throw from four, six, or eight. The combs are placed 
in wire cloth pockets, which are free to swing on round 
steel rods placed vertically at the corners of the bas- 
ket. On top of each rod is a small wheel, provided 
with a series of steel pegs in its face. Passing around 
these wheels is a steel band formed with holes, which 
engage with the pegs. By slightly pulling on this 








band, or by grasping one of the pockets, all of the pock- | 





TREADWELL’S HONEY EXTRACTOR. 


ets may be turned simultaneously either to the right 
or left without reversing the motion of the machine. 
The combs may thus be reversed without raising them 
from the machine or touching them with the hands. 
It will be seen that with this extractor the combs may 
be eazily reversed several times before the honey is 
wholly removed from both sides—an advantage that 
will be appreciated by beekeepers. 

This invention has been patented by Mr. W. B. 
Treadwell, and the extractors are manufactured by 
Messrs. Aspinwall & Treadwell; of 16 Thomas Street, 
New York city. 

soca ntact ii iaceicibaminentaemio 
EXPANDING PULLEY. 

By means of the mechanism herewith shown, the 

speed of a belt-driven pulley may be increased or 
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minish the diameter of the driving pulley, the tight- | mild steels, oxygen may be shown to be the bugbear 
ening pulley is depressed by a bell crank lever oper-| The subject is one which invites closer study, and the 
ated by the main lever, as shown in the perspective Iron Trade Exchange thinks a series of analyses, with 
view, and the belt is forced downward, so,that an equal accompanying mechanical tests, might lead to very 
amount of tension is always maintained upon it. In- important developments. 
stead of this method, it will be understood that the | a ee 
driven pulley might also be formed with an expand. | SPRING TRAP. 
ing peripheral face, that might be made to be ad-| The object of this invention—lately patented by 
justed simultaneously with the driving pulley, but in| Mr. Joseph Vasseur, Jr., of Ontonagon, Mich.—is ud 
an inversed direction. The main,lever is held by 4 | simplify the construction of spring traps so that they 
catch in any desired position. 'will be more substantial and convenient, and more 
This invention has been patented by Mr. John M. | ygjiable in use. ‘The jaws and spring are of the usual 
Herman, of Mallard, Iowa. ‘construction. On the bottom plate is held a trans- 
BSOrm verse piece by a bolt passing through a longitudinal 
Paiagate Goaate, 96, Bastar. slot. The outer end of the plate is adapted to re- 
Among the various industries and sources of revenue | egive a hook formed on a downward projection of 
of Los Angeles, California, which are a perfect suc-| 9 eateh lever, on the inner end of which a pan is 
cess so far as they have been well attended to, is the| formed. On the outer end of the lever isa lug, to be 
production of argols and the manufacture of creall | nassed over the upper edge of one jaw, and thus 
of tartar from same. A gentleman who has been en- | 
gaged in the business for some time in Los Angeles | 
has been very successful, although it has been with 
a great deal of difficulty with his limited means to 
secure a location adapted to the handling of the 
wine or producing the argols on a scale that would 
make it largely a source of profit. He commenced 
the business some four years ago, and has been 
compelled to move from one location to another 
frequently at a great expense and interruption to his 
enterprise. The argols are obtained by suspend-) 
ing small pieces of rope in casks or vats of wine, | 
like the old process of making dip candles, when the 
tartar crystals form on the pieces of ropes until the | 
wine is relieved of its acidity and materially aged 
and improved. When the crystals are taken out, | 
they are put through a refining process and bleached 
of their reddish brown color, and come out in pure} 
white crystals ready for the mill, where they are | VASSEUR’S SPRING TRAP. 
ground to animpalpable powder, ready for the mar- 
ket. The crude argols are usually kept for three or) hold the jaws open. The animal steps upon the pan, 
four months, when they are shipped to the New| presses it down and thereby causes the lug to release 
York market. The wine from an acre of grapes will| the jaws, which are thrown against each other by the 
produce from thirty to seventy-five pounds of chemi-| spring. When the trap is to spring easily, the cross- 
cally pure cream of tartar, owing, of course, to the| piece is moved toward the middle of the bottom plate, 
yield and the acidity or tartar contained in the wine. |g that the lug projects less over the jaw; the trap, of 
The wines from the low, moist, or heavily irrigated | course, can be made to spring with more difficulty by 
vineyards usually contein a greater percentage of| making the lug project farther over the jaw. When 
tartar. The cream of tartar of Southern California/the trap is not in use, the cross piece is swung par- 
always commands a higher price than that brought ajjel with and over the bottom plate, so that the trap 
from France, and is eagerly sought for by dealers. | wij] occupy less space, and can be packed and stored 
The use of the wine can be hadj for§from one to three | jn a smaller place, as shown in the lower figure. 
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cents a gallon, or the equivalent of the er 
and waste of wine during the process. Last year 
seven tons of this valuable product were shipped, and 


| 


= 
STRAINER AND CUT-OFF. 








Giminished without shifting the belt or stopping 
the machine. In the supporting frame there is 
mounted a driving shaft. secured to which is a disk 
having a number of plates riveted to it, and formed 
with flange-like projections, constituting radial ways 
between the plates. The face of the driving pulley is 
made up of a number of circular sections, which pro- | 
ject at right angles from arms sliding in the grooves. 
Rods connect the extending ends of the arms with a/| 
collar mounted loosely on the shaft. This collar is 
formed with an annular groove, and is shifted by a 
lever pivotally connected to the frame, as shown in 
the sectional view. It will be seen that, by moving 
the lever to carry the collar up close to the disk, the 
rods will act to extend the arms, thereby carrying 
the circular sections away from the shaft, and conse. | 


there will probably be shipped three or four times; This device is employed to strain and direct the flow 
that quantity this season. He is just now building) of water from the house-top, the first or dirty portion 
a factory where he will have an abundance of room| passing to the sewer, and the next or clean portion 
for handling wines. His furnaces and kettles are in| passing to the cistern. The casing is provided with 
position, as are his tanks and cooperage for con-|an inlet pipe and two outlets, one of which connects 
ducting his operations on a much larger scale this) with the sewer and the other with the cistern. The 
season than ever before.—Independent Journal. strainer consists of a wire gauze mounted diagonally 
9+ 0 | across the path of the inlet pipe and extending from the 
Does Oxygen Deteriorate Castings? upper corner of one side to about the middle of the op- 

The presence of occluded oxygen and of oxides in posite side, a part of the lower portion of which is bent 
metals has long been recognized as the cause of deteri- within the casing to form a deflecting plate, by which 
oration of quality which appears as flaws in casting or | the water, if it should spread on leaving the pipe, 
in reduced strains. In silver, oxygen causes sprouting; | would be thrown back upon the strainer. Just below 
in copper and nickel, oxides produce red-shortness, | a horizontal central partition having a central opening 
while in steel they affect the tensile strength; ir. lead, | is pivotally mounted a deflecting plate, that can be se- 








| patches of oxide lead to more rapid corrosion and pit-|curely held, so as to guide the water either to the 


ting. The removal of oxides is generally accomplished 
by adding more readily oxidized sub- 
stances, like manganese in steel, phos- 
phorus in copper and bronze, and 
magnesium in nickel. 

Though long recognized as a source 
of danger, and provided against in the 
manner indicated, our chemists have 
not well succeeded in giving us figures 
to.judge of its magnitude or allow of 
arriving at conclusions concerning the 
counteracting methods adopted. Spe- 
cial interest, therefore, attaches to a 
series of data contained in a paper by 





Professor Ledebur, of Freiburg, who 








HERMAN’S EXPANDING PULLEY. 


quently increasing the diameter of the driving pulley; 
moving the collar away from the disk lessens the 
diameter of the pulley. In order that a proper ten- 
sion may always be maintained upon the belt, irre- 
spective of the size of the driving pulley, the appara- 
tus is provided with a tightening pulley, carried by a 





reports, according to the London Jron 
Trade Eachange, that in different 
grades of steel, ranging from 0°14 to 
0°37 per cent of manganese and 0°12 to 
0°32 per cent of carbon, he found from 
0°12 to 0°03 per cent of oxygen. The 
former figure, naturally referring to 
the milder steel, with a comparatively 
low percentage of manganese, is, never- 
theless, surprisingly large. It has been 
repeatedly suggested, in discussions on 
the quality of steel in the meetings of technical societies, | sewer or cistern pipe. The first water from the roof is 
that oxygen, or rather oxides, play a part in affecting | sent into the sewer; the plate is then shifted to send 
mechanical properties the importance of which we do the clean water into the cistern. The strainer intercepts 





HOUGH & HOFFMAN’S STRAINER AND CUT-OFF. 





swinging arm, When the main lever is moved to di- 


not appreciate as yet. Since the presence of given quan- 
tities of phosphorus, sulphur, copper, and possibly 
arsenic, has failed in many instances to account for 
mysterious failures, it is possible that, especially with 





any debris of appreciable size that may come from the 
roof, 

This invention has been patented by Messrs. W. W. 
Hough and H. C. Hoffman, of Mound City, III. 


rate 
seve 
to 
out 
whi 
)) 
for | 
and 
belts 
card 
of tf] 
thos 
have 
It 
Wate 
tion 
Mr. 
facto 
At t] 
Pala 
Visite 
in Wi 
Ing yy 
Fore 
aWay 
Ihoto 
that 


hag 





[}EBRUARY 6, 1886. ] Stientific American. 22 

















e) 
— —_ ‘meee —$—_—_<—$§_ - —a 
MACHINE FOR CARDING BUTTONS BY ELECTRICITY. Cable Grips. A SIMPLE TRAVELING TOP. 
Machinery is every day taking the place of the work-| The office recently opened at 18 Broadway by the| The ingenious toy here shown consists simply of a per- 





man in the industrial arts ; everything is done auto- | trustees of the Brooklyn Bridge, for the reception of | forated disk, which can be easily whittled out of a piece 
ily, even the most complicated operations, which | models and diagrams of improved cable grips, has | of thin board, and a piece of strong cord of such alen rth 
«ould suppose could only be accomplished by | been well patronized. A record of all the inventions | that when the ends are tied together it will faved a 
Inventors now have another source besides | submitted is preserved in a special book. One of the| loop, through which the legs can be passed, as shown 
nies to which they can appeal, namely, electri- | most amusing communications received is that from a| in the drawing. At opposite points on the edge of the 


mat 
one 


hat! 


Lit 

alts which enables them = aenichrrgeand disk are cut two smal) notches to receive 
problems which, without it, would re- the cord, as shown in the upper cut. The 
mail unsolved. We have an example of performer passes his legs through the 
this in the curious machine represented loop, inserts the two lengths of cord in 
in our cut, and which makes use of the the notches of the disk, and then tightly 
propert A of nse separa ir Me twists up the cord. He now lets go of 
designed for sté 3 8 the disk and suddenly forces his le 
lots of three or four dozen, on cardboard apart. The untwisting of the cord srk 


ly revolves the disk, which will drop to 
the floor and run away for 50 or 100 yards 
according to the strength and skill of the 
manipulator. 

Of course, the direction in which the 
cord is twisted will govern the direction 
in which the top will run, whether for- 
ward or backward. The force applied in 
untwisting may be increased by aiding 


sheets, for commercial uses. 

The buttons are placed on an inclined 

A, shaped like a fan and provided 
erooves Which at the lower end are 
large enough to receive only a single but- 
ton atatime. The inclined plane is kept 
in state of vibration, causing the buttons 
to descend; but at the lower end of the 
grooves they are stopped by a grating, B, 


plat 


with 


mounted on @& Cross bar. The cardboards 
jestined to receive the buttons are held 
one behind the other by little hooks on 
two leather bands, DD, mounted on act- 
uating pulleys like an endless belt. ‘These 
slip along the table (the front part of 
which has been broken away to show the 
construction), and earry with them the 
eardboards. In this manner these are 
brought underneath the inclined plane 
and over the electro-magnet, E, the pole 
of which, M. is shaped like a comb, with its 
teeth so arranged that each one of them 
will be located immediately under a groove 
through which the button is delivered. 
The machine operates in this manner: 
Power is applied through the grooved 
pulley shown at the left. By means of 
cams on the shaft of this pulley the cross 
bar and the grating, B, are raised at equal 


the legs by placing the hands upon the 
knees. A very little practice will enable 
a boy to accurately gauge the direction 
in which the top will run and the dis 
tance. The disk should be of such a size 
that it will pass, without touching, be- 
tween the two sides of the loop when they 
are parallel, as shown in the left hand 
figure. If made larger, the disk will not 
be free to drop from the cord when the 
latter has been completely untwisted. 
- eee 

Architects, Clients, and Bullders. 

It is a principle of law and equity that 
an agent is not allowed to make any pro- 
fit out of the agency, without the know 
ledge and consent of his principal, beyond 
his proper remuneration; and any sums 
of money so obtained by an agent from 
any other source must be accounted for 


intervals to allow a row of buttons to 
pass through, when they immediately fall 


to the principal, who may claim it as 
money received to his use. Where, there- 
fore, an engineer (and this case again 
equally refers to an architect) entered 
into a sub-contract with the contractor 


again 
The buttons are received by the card- 
board, which passes underneath them, A SIMPLE TRAVELING TOP. 
and at that moment a current is passed without the knowledge or consent, of 
through the eleetro-magnet, E, each tooth of the pole, | convict at Sing Sing. He suggests a circular track at|the employer, it was held that any surreptitious 
M, attracts the metal loop of the button which is op- each terminus of the bridge, so that the cars could} dealing between the contractor and the engineer 
posite to it, and holds it in a vertical position with its, continue on their course from one track to the other. | was a fraud, and entitled the defrauded employer, if 
head raised and with its loop pressing against the card-| Short cars, he adds, might be used to make the plan | he came in time, to have the contract which was en- 
board. The cross bar, C, which is actuated by the ec-| feasible. tered into without his knowledge or consent rescinded, 
centric, F, under the action of a strong spiral spring,| Permission has been granted to the Westinghouse | and to refuse to proceed with it in any shape. So, on 
descends at that moment and presses on the heads of| Air Brake Company to equip a car with their com- | the other hand, the architect should not, without the 
the buttons, foreing the loops through the cardboard, | pressed air brake and a newly devised grip working knowledge of the builder, enter into a contract or en 
where they thus become firmly fixed. on the same principle. The trial trip will probably , gagement with the employer. If, besides the contract 
The electric current is then broken and the leather! be made within a few days. The experiment is at between the employer and the builder, there is a con- 
belt advances a certain distance, determined by the the company’s expense. The compressed air appa- tract between the employer and the architect, not 
communicated to the builder, that the outlay shall not 
exceed a given sum, and 





space it is desirable to have between the rows of but-, ratus has met with so much success when applied to 
tons. The belts are actuated 
by the ratchet. H. mounted i the builder is, by the con 
| tract, subject to the orders of 


the architect as to what 





onthe shaft of the pulleys, 
DD, which operate at certain 
regular intervals as soon as 





works he shall execute, this 
the cross bar, C, commences agreement is not binding 


to rise, upon the builder, and such 


When one card is filled, by restriction of the architect's 


4’ special arrangement the 
ratchet is made to revolve 
several teeth at a time, so as 
to carry the next card with- 
out delay under the grooves 
Which carry the buttons. 

One workman is employed 
for placing the buttons in A, 
and according as the leather 
belts advance, to place the 
cardboards at the back part 


authority by contract, as 
agent for the employer, can- 
not in any respect prejudice 
the builder's rights. 

And in order to enable the 





employer to claim the bene- 
fit of a proviso that the ar 
chitect was to arbitrate in 
all matters between bim and 
the builder, it is essential that 
the fact of such a contract as 
above mentioned, between 


of the table ; S 
i and to ove i i 
those ¢ , 1 aye himself and the architect, 
eat the front part that i 
have } ; i Mi . should have been communi- 
ave been already filled. i MANN * a : , ; 
_ - - Hilt il . —— cated to the builder, and dis- 
is very interesting to TAA . \ : - : 
wate} ; F : Hi tinct notice of such an en- 
atch this machine in opera- i 7 : 
pr gagement given to him pre 
0. It was constructed by 


Mr. Ol; : viously to his entering into 
— agnier, at the button : 


\ 

factory of Messrs. Rosenwald. | | | 
At the last ex siti ih 

ast exposition at the | 
Jol. , ° . . 
Palais de Industrie in Paris, inl | 
ined th wien 1 AWAD , 

ncaa chusnatanehl a | ane ae pil if Win was aware of the agreement 


InWatching a re . . = | : i 
ing mod g a reduced work between the architect and 
finode 


| any contract, as otherwise 
| . E the architect would be put 
; i ‘ ‘ m in a position of undue bias. 

wil Hil . Ss If, however, the builder 


\ 
Hil 
HH 


fi 











|, operated by asmall 
gas motor. Not far 
tWay was located another 
hotor of the same system, which actuated the dynamo 
that furnished the current necessary for the electro- 
Nazuet of the machine. Of course, in ordinary practice 
“The power required is given by 1 motor.—La Nature. 

"i: death rate from chloroform is, according to a| 
“ecent estimate, 1 im 1,600. 


his employer, and of the fact 
of the architect's interest in 


Porest MACHINE FOR CARDING BUTTONS BY ELECTRICITY. 
| surface roads, that it is expected to meet the require-| consequence, the builder would be bound.—Adfred 
ments of travel on the bridge. Emden, in the Architect, London. 

Governor Leon Abbett, of New Jersey, has submit- ————$_—_+ + ——————_ ae 
ted a grip very similar to that of the Westinghouse From the commencement of the cholera epidemic in 
Company. These grips differ from that now in use on| Spain to the last day of July, the number of cases or 
the bridge in being automatic in their action, while | cholera reported by the Spanish officials was 114.740, 
the present one is worked‘entirely by hand, | of which 33,973 proved fatal. 
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Youthful Inventors. 

Eigkt pupils of one of the New York grammar schools, 
all of whom are under fourteen years of age, were 
among the exhibitors at the American Institute Fair. 
Although manual training is not included in the ordi- 
nary grammar school roster, it has been the practice 
of the principal of their school, Mr. McNary, to form a 
voluntary class in elemer;tary shop work; and so suc- 
cessful has this effort been, that the models made by 
these youthful mechanics were judged worthy of a place 
in the machinery department. They comprise a pump, 
a dumbwaiter, a guillotine, a brick and mortar ele- 
vator, a screw press, a foundry crane, a derrick, two 
pile drivers, a vapor furnace, a blower, and an inclined 
railway. They were built toillustrate the applications 
of the six mechanical powers, and are very creditable 
to the intelligence of the scholars. The advantages of 
manual training are becoming more apparent every 
day. With the abolition of the apprentice system, it is 
indeed almost a necessary branch of education if the 
rnechanie arts are to be brought to any degree of excel- 
lence. Many a man who is but an indifferent clerk or 
salesman would,if his ingenuity were turned in the right 
direction, make an excellent artisan. The reopening of 
these old avenues of occupation is a very desirable re- 
vival, and one which may be expected to produce 
practical benefits. 





—_———————=>+o> 2 
The Otto Gas Engine. 


The important case of Otto vs. Steel, which had been 
fought for sixteen days before Mr. Justice Pearson, in 
the chancery division ef the High Court of Justice, 
London, England, ended on Dee. 19, with judgment 
for the plaintiff. There was a formidable array of 
counsel and scientific witnesses for the prosecution, 
consisting of five lawyers and three scientific witnesses, 
and the other side was also ably represented. The 
point at issue was the validity of Dr. Otto's patent of 
1376, which was strongly contended for already in Otto | 
vs. Linford some years ago, and then decided in favor 
of the well-known inventor. The defendant admitted | 





that his engine was an infringement of the Otto pat- | 
ent, and if it were valid, he was liable under the stat- 
ute. The defendant sought to invalidate the first 
claim on particular objections not dealt with in the 
former case vs. Linford. From the plain evidence fur- 
nished by the scientific witnesses, the judge decided 
that the first claim is strictly accurate accord- 
ing to Dr. Otto’s specification. He also considered 
that the mixture, when fired, is as specified by Dr. 
Otto, and has exactly the effect which he describes in 
his first claim; that his invention has not been antici- 


pated by any of the specifications which have been put | 
| 








in before him; and that, therefore, Dr. Otto’s patent i " 


a valid and good patent. 

The defendant was given one month, within which his 
engines should be given up. A petition for having the 
injunction suspended for a longer term was refused on 
the ground that this action was the second in which 
the court had declared in favor of the patent. 


-— ae ee 
SAUCEPAN AND COVER. 

As generally made, the perforations in the main 
cover of a saucepan are closed or exposed by a sup- 
plementary lid (Fig. 1), which is a self-opening and 
closing one, according to the position in which the 
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BRADFORD'S SAUCEPAN AND COVER 


saucepan is held. In the invention here illustrated, 
a sliding lid (Fig. 2), provided with suitable perfora- 
tions to correspond with those in the main lid, is 
substituted for the swinging one. There is no ten- 
dency of this lid to open when carrying the sauce- 
pan about, and it is only by specially adjusting the 
lid before tilting the saucepan that the draining open- 
ings will be exposed to pour off the liquid. The amount 
of exposure may be regulated as required by adjust- 
ing the slide to bring its apertures either wholly or 
only partly over those in the cover. The main cover 
is held to the body of the saucepan by a clip placed 
opposite the handle and by a sliding clip placed 
upon the bandle. These clips hold the lid very se- 
curely, and yet permit of its easy removal when neces- 
sary. 

This invention has been patented by Mr. George 


IMPROVEMENT IN STONE AND MARBLE SAWING 
MACHINES. 

This invention is designed to be attached as a perma- 
nent fixture to any stone or marble saw, to provide for 
a simple and positive method of accurately spacing the 
saws to any required widths, and to hold the saws se- 
eurely in a truly vertical position. The saws work in- 
dependently, so that any one can be taken and replaced 
in its true position without disturbing the gauge. This 
construction dispenses entirely with the use of wooden 
gauges; and slabs of stone or marble from five-eighths 


of an inch thick to as wide as the gang will admit can | 
be sawn accurately. Fig. 1 shows a plan of the saw 


frame with this device attached, the saws being spaced 
ready for work. Fig. 2 shows the device detached and 
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DAWY FOX 
COYNE’S ADJUSTABLE STONE AND MARBLE SAW GAUGE. 


the method of spacing the saws. The lugs, shown de- 


| tached in Fig. 3, are movable on the bar, and can be 


held securely in any desired position by means of set 


screws underneath them. Any of the usual methods | 


can be used to bring the saws up tight end wise. 

Further information can be obtained by addressing 
the patentee and inventor, Mr. James F. Coyne, 424 
North Halstead Street, Chicago, III. 


- s++Ose  — 
PHOTOGRAPHIC NOTES. 

Photographing by the aid of a new Magnesium 
Light.—On the 26th ult., at a meeting of the New York 
Amateur Photographers’ Society, a new apparatus for 
burning magnesium ribbon, designed by the president, 
{r. F. C. Beach, was successfully employed for light- 


| ing the room and the audience when a photograph | 


was made. 

The apparatus consisted of two metal boxes about 
14 inches square by 8 inches deep, having bright reflec- 
tors inserted at their back, while the front was in- 
closed with a pane of glass; at the top of the interior 
was soldered a spring clasp, resembling a garter clamp, 
and immediately below, in a vertical line, were a series 
of wire rings, secured to cross wires, arranged two and 
a half inches apart. 

In the bottom, just under the lowest ring, was sol- 
dered a projecting wire with a sharpened point, half 
aninch long. Half an inch on each side of the wire 
were brass binding posts, which extended through the 
bottom to the outside, and were insulated from the 
metal by gutta-percha washers. 

Near one side of the box, in the bottom, was a quar- 
ter inch inlet tin tube, its inner end being protected or 
covered ashort distance from its mouth by a metal 
disk one inch in diameter, the latter being held in posi- 
tion by suitable supports. The outer. end projected 
two inches below the bottom. 

Each of the outer tubes of the boxes was connected 


gen gas cylinder (in which the gas was compressed 
under pressure) located at one side of the room near 
the operator. 

By two No. 16 insulated copper wires the respective 
binding posts of each box were connected in series to 
an “ Aurora” bichromate of potassium battery, con- 
sisting of four large cells, placed near by on the floor, 
the wires extending from the battery to an open cir- 
cuit key fixed on the table of the president. 

In each box, suspended from the spring clamp at the 
top, and passing through the wire rings below, were 
tapers of magnesium ribbon, made by taking a ribbon 
48 inches long and folding it upon itself in lengths of 
ten or eleven inches. The lower end of each taper was 
then about half an inch above the upper extremity of 
the projecting pin in the bottom of the box. : 

The brass binding posts on the inside were connected 
by a fine platinum wire, No. 40 gauge, and upon the 
metal pin was put a small piece of sponge about as 
large as a small marble. 

The object of the arrangement thus described was to 
furnish a means for simultaneously igniting two or 
more nagnesium tapers arranged at varying distances 





A. Bradford, of Bergen Point, N. J. 


apart, aid at the same time to burn them in an at- 


by a rubber pipe to a T, and from the latter to an oxy-; 


mosphere of oxygen gas. By thus confining the white 


oxide fumes given off, the light was softened and a bet- 
ter effect obtained. 

Just before operating, the sponges in each box were 
dipped in alcohol and then mounted on the wire pins, 
the platinum wire was arranged to come in contact 
with the sponge, and, when all was ready, the boxes 
were charged with oxygen gas from the cylinder below: 
then the operator, by pressing the electric key, heated 
the platinum wires to a red heat, which in turn ignited 
the alcohol on the sponge, and that flame immediately, 
| nearly simultaneously, ignited the magnesium tapers; 
at the same moment the exposure, which lasted about 
ten seconds, was made by removing the cap from the 
lens in the ordinary way. 

The experiment was quite novel, and proved to be 
very satisfactory to the assembly and the inventor. 

After the exposure was made, the sensitive dry plate 
was developed in an adjoining room, and an excellent 
negative of the audience obtained. 

The particular advantage claimed for this system 
was its use in the photographing of large halls, thea- 
ters, etc., where it was necessary to locate and dis- 
tribute the lamps in inaccessible places or at high ele- 
vations. 

Tbe manner of burning magnesium powder mixed 
with sand, thrown into a metal funnel under which 
was an alcohol lamp, was shown, a brilliant flame of 
fire resulting. The powder, being very light, would not 
fall rapidly and regularly through the funnel (which 
should have a short mouth) unless the inside was 
smooth and highly polished, and the angle quite acute. 

Very probably, further improvements will be made 
in the use of the magnesium light as an aid in photo- 
graphing interiors and for making portraits at night. 

Cee 
The Moon and Us. 

The first of a series of ten scientific lectures, to be de- 
| livered before the Science Matinee Club, at the Hotel 
| Brunswick, New York, was that by Prof. Young, of 
| Princeton, on the moon, which was illustrated by the 
|stereopticon. The lecturer spoke of our satellite as the 
| petrified daughter of the earth, since it is destitute of 
life, air, and water. 

The moon has always been a favorite subject of 
study among astronomers, on account of its proximity 
and because it is the only heavenly body, with the ex- 
ception of the sun, that exercises an appreciable influ- 
ence upon our planet. The lunar temperature is one 
of violent extremes. In the dark spots, under the 
| shadow of the lunar Alps, it is calculated to be about 
| 200 deg. below zero; while in the localities exposed to 
the sunlight, the temperature of boiling water is sup- 
posed to prevail. Beyond her influence upon the tides, 
the moon has little power in earthly affairs, in spite of 
the popular belief in her disturbing action upon the 
human brain or her assistance in the germination of 
the sown grain. Were she annihilated, the tempera- 
ture of New York, Prof. Young said, would be reduced 
‘one degree. In her present orbit, however, she has ab- 
_solutely no influence upon the weather. In conclusion, 

the lecturer begged artists not to paint their crescent 
| moons upside down, as Hogarth has done in one of his 
| pictures. 








en 
IMPROVED FISH HOOK. 


| In our issue of December 19, we described and illus- 
'trated a novel fish hook, invented by Mr. Cornelius 
| Lie. The engraving then presented showed the points 
|of the hooks spread out by the strain upon the line 
when the fish iscaught. The accompanying cut shows 





LIE’S IMPROVED FISH HOOK. 


the hooks concealed in the body of the artificial fish, 
there being no strain upon the line. All further par- 
ticulars concerning this patent can be obtained from 
Mr. J. J. Eskil, of Florence, Wis., to whom it has been 
assigned. 
0 
A Great Cold Wave. 

The heavy snow storm that reached New York on 
\the evening of the 8th of January, and for many suc 
ceeding days was followed by such intense cold, wa 
one that has not been equaled in severity and wide 
‘distribution by any storm of the past half century. 
/At Atlanta and other points in Georgia, the ther 
| mometer has been as low as zero, while at Charleston, 
8S. C., it has gone six or seven degrees below. In 
| Florida, such cold has not been felt since the mem 
| orable winter of 1835, when the orange trees were 
killed. The damage to the orange crop this year 





|has been great. The temperature all over the State 
has been unusual. At Jacksonville, the thermometer 
stood at 16°, while Tampa Bay, which is usually free 
from even frost, it was at 15°, 
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since that famous year of 1848, when Marshall found | 


-old nuggets in the race-course of Sutter's sawmill | 


ss \merican River, California has been noted in the | 
history of the precious metals as one of the most boun- 
tiful and at the same time one of the most constant | 
producers. The legitimate industrial pursuit of gold | 
has become so characteristic of her people that the 
bare mention of her name is sufficient to call up a pic- 
ture of quartz ledge and placers. Thirty odd years 
spent in persistent attention to one calling has given 


her a pre-eminence in the industry 
remarkable. 

[he machinery which has been devised to work her 
erous quartz and gravels is unsurpassed in the en- 
world. A distinct type has been evolved. The 
‘hinery of the Pacific is to-day the model for the 
machine builders of all gold-producing countries. Her 
enterprise in the search and working of the sources of 
the precious metals has been marked by an unprece- 
dented magnitude and boldness. Her hydraulic min- | 
ing has been on a seale sufficient to permanently 
change the topography of the country. Whole moun- 
tains have been washed away. The beds of ancient 
rivers have been followed, and deprived of their precious 
burden. The course of living streams has been checked 
and altered. One hundred million dollars’ worth of gold, 
that was at one time mingled with the sands of these 
river bottoms, has been recovered in three years, and 
is now added to the commerce of the world. 

All of these changes have been accomplished, all this 
wealth has been gathered, in but a comparatively short 
period of time. With the appropriation of the more | 
eligible sites and the exhaustion of the more available 
treasure, however, it has been necessary for the gold 
miner to turn his attention to works of even greater 
difficulty. This more closely guarded gold has only | 
been brought within reach by the wonderful advance 
in engineering science and by the perfection of the 
tools and mechanisms of the engineer, 

The early discovery of gold having been made on| 
Feather River led to a most careful prospecting of the 
length of its entire bank. Considerable value has been 
taken from its bed. Portions of the river have, however, 
on account of their impetuous currents and steep banks, 


is 


| 
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| 
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remained inaccessible to the miner even after their | 


value became known. The almost semicircular curve 
in Butte County denominated the Big Bend is a case 


in point. Occasional washing of its bars and hurried 


incisions into the gravel of its bed proper have dis- | 


closed a promising richness, and made further working 
The rocky canon through which 
the river flows for fourteen miles before disengaging 
its waters from the Big Bend is wild, and accessible 
oni, with difficulty. The river itself has a sufficient 
fall to create a strong current, and a volume seldom 
less than 80,000 miners’ inches. These circumstances 
have never permitted more than casual operations. 
Both and below the Bend, very profitable 
enterprises are said to have been carried out. A com- 


very desirable, 


above 


pany of Buffalo capitalists, induced by these considera- | 


tions, determined to investigate the possibility of driv- 
ing a tunnel across the base of the semicircle, and by 
thus draining the fourteen miles of river bed included 
in the Bend, make it feasible to thoroughly work the 
promising gravels, During the summer of 1882, care- 
ful surveys of the region were made by Mr. N. A. Harris, 
the superintendent chosen by the company, and Mr. 
James MeGann, at that time official surveyor for Butte 
County. At the completion of the surveys, it was 
found that a tunnel about 12,000 feet long, with an 
average grade of 32:1 feet to the mile, would carry the 


waters from above the Bend to Dark Canon, from which | 


they would pass to the West Branch, and eventually 
reach the main river at a point some distance below 
the Bend. By diverting the waters in this manner, 
the entire bed of the river for a distance of about 
fourteen miles would be exposed to mining operations. 


As the scheme was regarded ag entirely practical by | 


Several experienced engineers, the company deter- 
lined to carry it into effect. In the following Novem- 
ber, work was begun by blasting off the surface of the 
rock in Dark Canon, and getting a solid working face 
for the air drills. It was decided to run the tunnel at 
‘n upward grade of 29°7 feet to the mile until within 
300 feet of its upper end. From this point, all of the 
unused grade will be utilized in giving a high velocity 
to the inflowing waters, The drilling proper began on 
the I8th of November, 1882. Two days later a night 
shift was put to work, and on the first of the following 
month three shifts of eight hours each were established. 
When the operations first began, the plant consisted 
ofa No. 4 Burleigh air compressor, so arranged that 
it could be driven by steam or water power; an air 
‘ank, 4 by 16 feet, a No. 3 Knowles pump ; a 2 by 8 ft. 
Lewellyn heater; an 8 ft. Knight water wheel and 


ittings ; a Buffalo drill earriage mounting four drills ; 


and Since 


« complete tubular boiler, 5 by 16 feet. 
then, there have been added 4 Burleigh tunnel drills, a 
No. t Clayton duplex air compressor, a No. 5 Baker 
vlower, and an engine to run the blower. 

Che water wheel is supplied from a ditch carryin 


o 
bed 


100 miners’ inches of water taken from Dark Canon. | pleted about April 1, 


THE BIG BEND TUNNEL IN BUTTE COUNTY, CALIFORNIA. | 


as gratifying as it) No full record of work was kept prior to J: 
| but since then it is complete. 


| countered, which, though close and hard, and requir- 


Scientific American, 


An 11 inch iron pipe, having a vertical fall of 275 feet, 
conveys the water to the wheel. 

The progress of the work since the beginning is | 
shown in the following table: 
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season’s work in treating the gravel during the coming 
summer. 
When the river is turned into the tunnel and its 


bed drained, several mining camps will be estab- 





Distance by hand prior to Nov. 18, 1882 26 ft. lished at favorable points on the Bend, so that the 
‘ a : rig a 373“ gravel can be worked in a number of localities at the 

van, |, . 3,508 * . ~ + a hl . oll a : 
“ + Jan. 1. 1885. * oa same time. The treatment will consist in loosening 
“ Jan. 1. 1886 ., $858 up the gravel, raising it, and running it through 
Total to Jan. 1, 1886............ . 10,847 “ | Sluices. The gold, from its greater specific gravity, 
length of tunnel........ ....... 12.007 “* collects on the bottom of these sluiceways, while 
Remaining distance.... 1,160 “ the earth and debris are carried along by the stream 


of water, and will be deposited at convenient points 
the bank. The water for the supply these 
sluices and “long toms” will be taken from the river 
above the dam, by means of ditches, and from the 
smaller tributaries that enter the Bend itself. The 
illustrations on the front page show the tunnel site and 
workings. 


an. 1, 1883, 
In 1883, six days’ time, 
or 18 shifts, were lost ; in 1884, four and two-thirds days, 
or 14 shifts, were lost; and in 1885, only three and two- 
thirds days, or 11 shifts. This represents all time lost 
by reason of breakage of machinery, cleaning boiler, 
and all other causes. 

The least distance made in any month was in August, | 
1883, when only 175 feet were accomplished. The 
greatest distance madein the same time was in Sep 
tember, 1885, when the heading was advanced 405 feet. 
The monthly average for 1883 was 291°9 feet, and for 
1885 was 327°2. The character of the rock has changed 
during the progress of the tunnel, and therefore the 
results of the different months are not strictly compar 
able with each other. During the first nine months, 
an easily penetrated slate formation, with occasional 
stringers of quartz and granite, prevailed, with the ex 
ception of about 20) feet of very hard diorite. The 
rock was sufficiently firm to dispense with all timber 
ing. In several cases, bodies of rock were 
through, yielding from eight to fourteen dollars per 
ton in gold and silver. For several months after this. 
the rock continued hard and difficult to work ; but 
when the tunnel had been driven about six thousand 
feet, or just half the distance, a black slate was en- 


on of 


No materials exist for the formation of even an ap- 
proximate estimate of the amount of gold which may 
be expected to be recovered from these gravels. Prac- 
tical miners of the neighborhood state that it will be 
from fifty to one hundred and fifty million dollars. This 
estimate, however, is only valuable as an experienced 
guess, for there are no data at hand which would war- 
rant one in venturing upon figures, 
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English Patents in 1885. 

The Board of Trade has appointed Farrer 
Herschell, the Earl of Crawford and Balearres, and 
Baron Henry de Worms, M. P., to be a committee to 
inquire into the working of the pavent office under 
the act of 1888. The Jronmonger thinks the step is 
a very proper one and very well timed, for, as the 


Sir 


passec 


act has now had two years’ trial (it came into force 
on January 1, 1884), it is possible to ascertain how 
far it has really proved an improvement the 
previous law, and what are the defects which practi 
cal trial may have brought to light. Certain 
fects have already been discovered, and have been 


on 


ing a large amount of explosives to blast it, permitted 
excellent speed with the drills, 

The tunnel is being constructed with a width of 16 ft. 
and height of 10 ft., giving a cross sectional area of 160 
square feet, or 23,040 squareinches. From an elaborate 
series of measurements made at the site of the upper 
end of the tunnel, it is calculated that an outlet of this 
area will suffice to carry off the waters of the river for 
a period of from seven to nine months out of each year. 
Just at this point the river is narrow and inclosed be- 
tween steep banks, so that it offers afavorablesite fora 
dam. 

In driving the heading, each of the three shifts is 
made up of a boss, 4drillmen, 4 helpers on drills, 1 
The outside 


de- 


remedied by the short amending act passed last ses 
sion,* and there will probably not be much question 
among those familiar with patents that, whether or 
not any further alteration in the law is required, there 
are many points in which the practice of the office 
leaves considerable room for improvement. 

On the whole, it need not be doubted that the act 
has given satisfaction to Reduction in 
fees was what they mainly clamored for, and this they 
got, at alkevents, in the initial stages. If the num- 
ber of patents applied for be taken as a criterion of 
ithe value of the act, there can be no further ques- 
tion about it, for in this respect its suecess exceeded 
In 
the first year of the new act there were 17,110 ap 


inventors. 


powder man, 1 car man, and 2 laborers. 
force consists of 2 blacksmiths, 2 helpers, 1 machinist, 
2 engineers, and a number of other laborers varying 
with the requirements of the work. The ventilation 
of the tunnel is kept up by means of the air drills and 
the Baker blower. When the drills are in operation, 
the exhaust furnishes all the fresh air needed. 

The blower is located at the mouth of the tunnel, 
and is driven by means of a separate engine. It con 
nects with an eleven inch iron pipe, which extends up 
the tunnel to within two hundred feet of the working 
face. The blower is used exclusively as an exhaust for 
extracting the smoke and bad air from the heading. 
It is only put in operation ten or fifteen minutes be- 
fore a blast, and at the same time the air compressor 
| delivers a volume of fresh air directly into the face of 
| the working. This arrangement permits the men to 
‘resume work within about fifteen minutes after blast- 

ing. Both blower and compressor are kept at work 
until the debris has been removed and the drilling re- 
|commenced, when the blower is shut down until just 
| before another blast. A track of two foot gauge, laid | no power to cancel the patent. It may be thought 
with sixteen pound T rail, extends from the heading. | that, in any case in which there had been failure on 
| The grade being uniformly down, the removal of the | these grounds to obtain a license, the fact of having 
‘rock is not difficult. The movement of the cars i8|/ applied for would be sufficient to an 
| effected entirely by means of mules, six animals being | action for infringement; but this is one of those ques- 
kept at the tunnel for this purpose. The trains are/ tions which remain matter for speculation until the 
‘composed of from ten to twelve cars, and the number | courts have had their say upon them, 
| of daily trips is regulated entirely by circumstances, Ore 
In addition to the main part of the enterprise, that | The Tehuantepec Ship Railway. 
of driving the tunnel, an immense amount of work has | Captain James B. Eads and Hon, William Windom, 
| been necessary on the surface. Roads have been built | president of the Tehuantepee Ship Railway, recently 
|in order to facilitate the transportation of supplies appeared before a joint meeting of the Congressional 
| from Oroville, soem sixteen miles distant, and have Committee on Commerce to advocate the passage of 
| been extended over eens peer of Big Bend Mt. the ship railway measure introduced by Senator Vest 
| SO that timber can be conveniéntly brought to the saw- i December last. A wadel showing the workings 
| mill and furnace. Fourteen miles of pack-animal trail of the railway was exhibited and explained. All of the 
have been built around the Big Bend, in order to make nemnieonss present manifested the greatest interest in 
‘all portions of the claim accessible. A private tele- the subject. The case was thoroughly presented to 
them in all its details. A most favorable impression 
was evidently made upon the gentlemen of the com- 


| phone wire has been built to Oroville, and in time will 

| be extended to all parts of the trail. The company 
mittee, and while the fate of the measure has not yet 
been assured, the chances are thought to be in its 


the most sanguine expectations of its promoters. 


plications, not far from three times the number in any 
previous year, and in the year just past there were 
16,101. This falling off of 1,000 may easily be accounted 
for by the fact that of accumula 
of inventions at 1884 


there was a sort 
the 


is shown by the rush io the 


beginning of waiting 


tion 
for cheap patents, as 
patent office in the earlier months of that year 

About 20 per cent of the applications are from per- 
in the United Kingdom, and the 
suspicion cannot but arise that a certain proportion 


sons not resident 


of this large percentage are applications for patents 
made with the idea of preventing the working of an 
invention in England, and therefore enabling its 
owners tosupply English markets with goods manu 
factured abroad. Under the act, the Board of Trade 
has power to compel an inventor to grant licenses 
But the mandamus by which this provision is to be 


enforced cannot reach the foreigner, and the Board has 


one defense 


| has bought several thousand acres of land, in order to 
| cover its tunnel site, provide ample timber reserves, | 
| and protect it against actions for damages arising out 
‘of the backing up of the water above the proposed 
|dam or out of the increased volume which, as soon as 
the tunnel is completed, will find an outlet through | 
Datk Onbon ane ay “ ws Boengh. Tbe poosident of nor specifications in abandoned applications shall be open to public in 
| the company, R. V. Pierce, Esq., of Buffalo, N. Y., in- spection or be published. Another section determines the right of several 
| forms us that the tunnel itself will probably be com-| persons to apply jointly for a patent, whereas doubts on this point had 
and that they hope to doa good | arisen,—Ep, 


favor. 





* This act, passed August 14, 1885, comprises several] sections, but r.ost 
of them pertain to rules of practice in the patent office. But that affect 
ing inventors most generally is the one declaring that neither the drawings 











Scientific American. [FEBRUARY 6, 1886. 

















a _________— ——— ———— 


CONDENSING ENGINE, ANTWERP EXHIBITION. and gives out 110 effective horse power, with a boiler | diameter and grooved for eight ropes. At the Ant 
We publish engravings of a very fine engine exhib- | pressure of 75 pounds, and a cut-off at one-sixth of | werp Exhibition it was employed in driving a large 
ited at Antwerp by M. Charles Nolet, of Ghent. This|the stroke. The piston is 20 inches in diameter and roller mill, shown by M. Luther, of Brunswick—the 
engine, says the Hngineer, indicates 123 horse power, 8 feet 33g inches stroke. The flywheel is 18 feet in| mills by Ganz & Co.—capable of turning out 500 
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DETAILS OF CONDENSING ENGINE, ANTWERP EXHIBITION. 
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CONDENSING ENGINE, 120 HORSE POWER, ANTWERP EXHIBITION. 
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sacks of flour per day. The engine was exhibited | 
rue yncours—that is to say it did not compete for 
yprias 

if Wettern. 

vi worked by cams on a horizontal shaft driven | before attempted. 
- vear. The exhaust valves are of the grid- 
by be ie The steam is actuated by double beat 
nn - valves, as Shown in the cross section. The 
oar is extremely simple. A detent actuated by 
spr » engages with a vertical rod. .The detent is 
carrie by aframe, which is lifted by the cam on a 
rotating shaft. The vertical rod is provided with an 


+» which is secured the valve rod. The governor 


aril . ° 
- an inelined lever, on the end of which isa 


ont! 

ve rhis toe comes in contact with the trigger of 
the detent before referred to, and pulls it down as_ 
oon as the frame has reached a given height, or 
yore strictly, it prevents the trigger from continuing 
. rise With the frame. This pulls the catch out of | 
the vertical rod, and allows the valve to drop and so | 
lose. ‘The angle of inclination of the toe-carrying 
ever is settled by the governor, which thus controls 
the ratio of expansion. An examination of the cross | 
ction through the cylinder will make this quite 
clear 

The engine exhibited at Antwerp furnishes an 


other example of the great perfection to which Bel- 
vian engineers have carried the art of steam engine 
eonstruction. 
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The Inaccuracies of Car Wheels, 


Ata recent meeting of master car builders at Bos- 
ton, Mass., it was stated that the 24 inch chilled 
car wheels were liable to be ‘4 inch different in 
ranges of diameter and an equal amount in eccen- 
tricity. both variations being caused by irregularities 
in cooling. The sentiment of the meeting was re- 
ported to be against grinding the wheels to accuracy 
in concentricity and diameter, as involving a useless 
These opinions do not seem to be warranted 


Iron 


expense 


and was sold to MM. A. & N. Buysse, millers, | Lyceum Theater, London, called to its assistance, be- 


-ylinder is carefully jacketed, and the valves the scenic possibilities of electricity in a manner never 


} 
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Electrical Swords, 
The recent production of the play of * Faust ” at the 


sides the charming acting of Mr. Irving and Miss Terry, 


In the duel scene between Faust 
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CONDENSING ENGINE.-CROSS SECTION OF FRAME. 


| 


j}and Valentine, Mephistopheles takes a sinister part; 


and each time that he crosses his sword with that of 


| Valentine, there is a flash of fire, a continuous blaze of 


|swords touch, an electric circuit is completed. 


by an examination of the facts. The evils of uneven | 


wear of chilled wheels are well known, and univer- 
sally ascribed to skidding the wheels by excessive ap- 
plication of the brakes, but as such use of brakes is 
forbidden, and at present somewhat infrequent, is it not 
more probable that it is in great measure due to the 
enforced slip caused by fastening wheels of different 
diameter upon the same axle? 
case of a 24 inch wheel and 
a 2414 inch wheel upon the 
100 mile 
run there would be a dif- 
ference of 871 revolutions, 


A 
same axle, in a 2 


or 5,529, feet in the dis- 
tance compassed by each 
of the wheels, and one 


wheel or the other must 
have slipped on the track 
more than mile, with 
its consequent wear, which 
would soon find the soft- 
est in the wheel, 
hot to mention the excess 
of tractive foree required 
to do this extra work. 
Such of the wheels as were 
: inch 


a 


parts 


eccentrie would 
be raised 1,751 feet during 
the 100 mile run: and the 
one-third of a mile of ver- 
tical component must 
rolling stock and 
road way. of the 
American 
railways use, on their pas- 
sehger cars, wheels which 
have been ground, but this 
‘oliprises only a small 
Proportion of all the ear 
Wheels in use. The Péll- 
lan parlor cars use wheels 
which are made of an 
‘nular mass of paper, 36 
inches in diameter, pressed 
between an iron boss at 
“enter and surrounded by 
‘ steel tire: thin iron 
plates bolted to each side 
protect the paper against 
"Xposure. There are other 
forms of car wheels made 
of pieces of iron with rub- 
ber between the iron body 
°f the wheel and the steel 
Ure, and they have given 
*xeellent results, but the 
“Xeessive first cost has re- 
their introduction. 
ete 

THICK vein of coal was 
struck at a depth of 245 ft. 
Hear Chatham, TIL. 


pound 
Some 


best managed 


tarded 


Taking the extreme | 


electricity. The combatants have a metal plate under 
foot connected with a battery, and both Valentine and 
Mephistopheles have metal soles to their shoes, con- 
nected by a wire with their sword blades. As their 
The 
continuous discharge of electricity is caused by the 
edge of the weapons having teeth like a saw, each of 
which gives off its spark. Faust is not a ‘‘ conductor,” 
and consequently his sword is harniless. 
— ee oe 
DESIGN FOR AN OBSERVATORY TOWER. 

Our engraving shows the prize design for an observa- 
tion tower for Heilbronn, which is soon to be erected 
by Messrs. Von Eisenlohr & Weigle, of Stuttgart. 

The plan is the result of a universal competition. Of | 
the fifty-four designs presented, this one drew the prize, 
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and was recommended for execution. The programme 
pointed out that special attention should be given to 
the finish of the upper part of the tower, as it is to be 
surrounded by a growth of trees, 46 feet high; that a 
flight of easy steps should lead to the top; and that the 
cost of construction should not exceed 12,000 m., or 
about $3,000.—Architecktonische Rundschau. 
ro 2. oe 

Bleaching Drawings made upon a Photographic 

Print. 
BY W. W. BODE. 

Reading in one of your late issues of a method of 
bleaching away a photograph made on good Bristol 
board, after the same had been worked over by the 
artist, so as to admit of its being reproduced by photo- 
engraving processes, recalls to my mind of 
the unpleasantnesses encountered in attempting to 
bleach drawings made upon a photographic print. 
The principal objection which presented itself was the 
dinginess or yellowness of the paper after bleaching, 
notwithstanding the precaution of having it thor- 
oughly washed, and even after repeated applications 
of flowing with the bleaching solution made after 
the well known formula of about one quart absolute 


many 


alcohol to one ounce bichloride mercury. 
Ls hd 4 2 
The dingy yellow brown on the paper, not permit 
ting a strong black and white negative to be made, 
would be fatal to a good reproduction; if the draw- 


ling happened to be one with a large proportion of 


shadows, the dinginess increased proportionately, and 
more so where the drawing would take a couple of 
days or more to complete. 

To remedy these difficulties I resort to the follow- 
ing method, which has always given me clean, white 
results, and is one which can be relied upon. 

Procure good plain paper, salted, and float the same 
on a silver bath, made as follows: 

Distilled water 

Nitrate of silver 


9 ounces 
ese . 1 ounce, 

Dissolve the silver in the water and separate three 
ounces of the solution from the rest, to which add 
liquor ammonia until the oxide of silver formed is re- 
dissolved and the solution is again clear. Then add 
it to the remaining six ounces of solution. Oxide of 
silver will again be formed, which can be allowed to 
settle to the bottom, or decant and filter same. 

Give sufficient time in printing to get out all the 
detail, but do not print very strongly; thoroughly wash 
until the print becomes red (do not use warm water). 

When the excess of silver 

has thoroughly re- 
several changes 
of water, place the same 
in freshly made hypo.,; let 
it be rather weak and about 
equal proportions of hypo- 
sulphite of soda and good 
of It 
should remain in this so- 
lution about ten or twelve 
minutes only, and 
longer than that time. You 
to fix the 
image temporarily and not 


been 
moved by 


bicarbonate soda. 


not 


desire simply 
permanently. Thoroughly 
the same in several 
of 
mount 


wash 


changes clean water, 
and then 


on ecard 


The drawing should be 


made as soon as possible 


after the paper is tho- 
roughly dried, for, if kept 
several days, the image 
will begin to show signs 


of dissolution. After the 
artist has outlined enough 
for his guidance. flow on 
the bleaching solution as 
you would collodion, and 
in fifteen minutes you will 
have a pure white paper 
without the slightest trace 
of a photographie substra 
tum. — Lithographer and 
Printer. 

A PLAN for rendering 
paper as tough as wood or 
leather, it is said, has been 
recently introduced on the 
Continent. It consists in 
mixing chloride of zinc 
with the pulp in the course 
of manufacture. It has 
been found that the greater 
the degree of concentration 
of the zine solution, the 
greater will be the tough- 
ness of the paper. It can 
be used for making boxes, 
combs, for roofing, and 
even for making boots. 
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To the Editor of the Scientific American: 

Being an admirer of the splendid illustrations which 
you issue, I take the liberty of stating what I know of | 
the relative strength of brick and stone walls. I have 
seen in your December issue an article taken from the 
Brick and Tile Gazette, saying: ‘‘A two-brick wall is 
equivalent in strength to one in solid masonry two 
feet.” Asa mason I feel inclined to contradict such, 
when no proof is given only that bricks absorb more 
moisture. Now, I say if a stone wall two feet in width 
is properly built, it is equivalent in strength to a 2 foot 
6 inch brick wall. JOHN TREACY. 

New York, January, 1886. 

SSUES SS PERE aor cee 
Boller Explosion—St, Mary’s Church, Fort Wayne, 
ind, 
To the Editor of the Scientific American: 

The explosion of the boiler of thesteam heating appa- 
ratus in St. Mary’s Church, in this city, which occurred 
on Wednesday, Jan. 13, between 12 and 1 P.M., made 
a complete wreck. St. Mary's Church was a large and 
stately edifice. The boiler was in the cellar, at the east 
end, under that portion of the church where the high 
altar is situated, and located in a recess built out from 
the east wall of the church. One portion of the force 
of the explosion apparently drove up through the floor 
overhead and out through the roof of the recessed por- 
tion, hurling that portion of the roof, which was of 
tin, over on the parsonage, which is situated close by, 
east of the church; the other portion tore up the floor 
of the church,and demolished everything within its 
reach, as can be easily imagined by one of the boiler 
heads cutting its way to near the front door. The large 
stained glass windows, with their frames, were blown 
into the middle of the street. 

So quick and violent was the force, that many of the 
window frames were split from top to bottom, and that 
portion having the lugs upon them, which held them 
in the walls, were left in their places; at the same time, 
the massive side walls were thrown out of line at the 
top, and now overhang about two feet from the per- 
pendicular. The large windows, sash and all, away up 
in the belfry of the tower, were blown out. There is a 
double row of columns running through the church, 
which apparently sustained the roof. 

A schoolhouse on the south side, immediately ad- 
joining the church, is so shattered that it has been 
abandoned. The priest's residence, on the east, is in the 
same condition, and will have to be taken down. In| 
fact, all is ruined. 

Is it possible that the missing boiler sheet was 
blown to atoms? It is nowhere to be found. Even 
if it was a bad one, it held on long enough to create a | 
force more destructive than dynamite, for that is 
generally local in its effects, whereas this boiler ex- 
plosion was general and extended in its action. 

It is said the safety valve was weighted to carry 
thirteen pounds of steam to the square inch; that 
would be reasonable for solarge achurech. But who 
knows what the condition of the valve itself was ? Who 
knows whether it had ever been lifted since it was 
started last fall ? 

A boiler that will hold together long enough to 
cause such fearful havoe of life and property ought 
not totbe blamed if it blew up, nor the makers 
censured. It would be interesting to know how 
much pressure it sustained before it gave out. | 

It is safe tosay that ignorance the most profound, } 
in the use of steam, had charge of that boiler, and | 
a fearful penalty has been the forfeit. Wm. LYNE. 

Fort Wayne, Ind., January 17, 1886. 














Mitis, or Wrought tron Castings, 
As this new process is now in successful operation at 
the works of the Worcester Malleable Iron Company, 


iron serap, such as horseshoes, rivets, etc., and the 
castings we obtained from this raw material were found 
to have about 20 per cent higher tensile strength than 
the wrought iron used—the tensile strength being 24 
tons per square inch and upward—and this percentage 
of gain in strength has been maintained for other raw 
materials. 

We could not at first see that our castings were in any 
way less pliable or ductile than the Swedish wrought 
iron used as raw material, and you will observe fromm 
the samples, all of which are bent cold, that the cast- 
ings show as good a quality in this respect as can pos- 
sibly be expected from wrought iron forgings. 

We got rid of all slag, and at the same time we were 
free from all risks of the delamination and imperfect 
welding occurring in wrought iron forgings. Our cast- 
ings are therefore more dense than wrought iron, and 
have practically no fiber; they have the same tensile 
strength in all directions, this advantage being ob- 
tained at the cost of the slight loss of elongation caused 
by the absence of slag, and by the virtual absence of 
fiber. 

We do not alter to any considerable extent the chemi- 
cal properties of the material we use, and I need hardly 
say that I do not claim that we improve (more than 
already stated) the actual raw material used. What 
we put into the pot we get out of it, with such altera- 
tions only as are caused by the treatment to which we 
subject it; therefore, if we use iron free from all im- 
purities, we obtain exceedingly good castings, and if 
we use iron witha very large percentage of phosphorus 
we naturally obtain proportionately brittle and unsat- 
isfactory castings. A pure iron, such as refined iron 
from Middlesbrough, gave us castings to all intents 
and purposes as good as the best English forgings, 
while such perfect raw material’ as hematite puddle 
bars gave us castings which were equally as good as, if 
not better, in every respect, than, those produced from 
Swedish wrought iron scrap. 

We found that raw material containing one-fourth 
per cent of phosphorus was too impure to prevent brit- 
tleness in the castings, but when we mix two-thirds of 
scrap containing one-fourth per cent of phosphorus 
with one-third of refined iron, hematite, or Swedish 
iron, we obtain castings quite satisfactory for general 
purposes; when we mix half and half, we obtain cast- 
ings quite as ductile as and much stronger than ordi- 
nary forgings; while using refined Yorkshire iron, 
hematite, or Swedish iron alone, we obtained castings 
which I may be allowed to call “extra” quality, that 
is, their ductility (as shown by the samples) probably 
exceeds what can be produced by forgings, while their 
strength is fully 20 per cent greater in all directions 
than the best wrought iron forgings. 

All the above named mixtures, with less than one. 
quarter per cent of phosphorus, give us castings which 
can be welded and mended like wrought iron without 
the slightest trouble. 

It seems to me that what we do might be said to be 
that we make exceedingly mild steel by melting the 
wrought iron almost free from carbon, instead of mak- 
ing mild steel by decarbonizing pig iron, which contains 
about 3 per cent of carbon, 

Good pure cast iron would probably not be a much 
cheaper raw material than the above named mixtures 


|of wrought iron scrap, while on the other hand we do 
| not require the costly apparatus of the Bessemer and 


Siemens manufacture, and the very inconsiderable 
cost of our furnaces would enable our castings to be 
made on a much smaller scale than those made by the 
Bessemer and Siemens methods; while, on the other 
hand, those methods may produce very heavy castings 
more cheaply than wecan. Our method will also pro- 
bably be found a more economical way of using up 
scrap than any other. 

The manner in which we make the “ Mitis” wrought 
iron castings is as follows: You will see that the sam- 
ples show an unusually clean surface, and the iron 
runs, perhaps, more perfectly than in the best cast iron 


Woreester, Mass., it will be interesting to note its; castings. This, ef course, means that we use a very 
chief characteristics and values. Mr. T. Nordenféityin a | great heat; in erder to obtain this heat, we melt the 


paper read before the Iron and Steel Institute, May, 
1885, gives the following among other particulars: 

I have called our produce “ wrought iron castings” 
because they are made of wrought iron alone, without 
any other additions than such chemicals as we have 
found most suitable for our purposes, and [ havecalled 
these castings ‘‘ Mitis castings,” the Latin word “‘ mitis” 
meaning, of course, mild, flexible, or ductile. 

The origin of this invention is as follows: We had 
at Carlsvik, in Stockholm, a malleable iron foundry 
which fairly sueceeded in producing good malleable 
castings, but we did not succeed in making these cast- 
ings so absolutely free from faults that I could use 
them in my gun manufacture. We adopted the method 
originated by Mr. Wittenstroem, assisted by the expe- 
rience of Mr. Ludwig Nobel, of dynamite and petro- 
leam reputation, and the results of a couple of years’ 
experiments by Messrs. Faustman and Oestberg and 
myself, with the guidance of Mr. Witienstroem, are 
what you now see before you. The firs’ castings were 
produced in January, 1885. 

The raw material we first used was Swedish wrought 








io 


wrought iron in ¢rucibles placed in furnaces, each con- 
taining six crucibles. Each furnace has one fire, and 
we work two crucibles together; the pair furthest away 
from the fire is warmed to acertain degree by the waste 
heat, the second pair is heated also by the waste heat 
to a point where the scrap approaches its melting tem- 
perature, and in the pair nearest to the fire the wrought 
iron is completely melted. As this last pair is lifted 
out, the second pair is moved forward into its place, 
the third pair is moved forward into the place of the 
second, and a fresh pair of filled crucibles is placed in 
the compartment furthest away from the fire. 

In order to obtain quickly the great heat required, 
we employ as fuel the residuum of petroleum, called 
naphtha, which is easily obtainable in unlimited 
quantities, and which is not in any way dangerous. 

From these furnaces we can draw 8 to 10 pairs of 
erucibks per day of 12 hours; and when we, as we in- 
tend to do, commence working day and night shifts, 
we can cast 15 to 20 times every 24 hours. This isa 
considerable gain, as I believe that in Sheffield the 
crucibles are taken out only about 3 times in 12 
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hours; and we have the further advantage that we re. 
fill each crucible every time by its full charge of abou; 
66 pounds of scrap, whereas in Sheffield a full charge of 
60 pounds is only put into a new crucible, their secon, 
charge being about 50 pounds, their third about 45. 
and so on. 

Our next step is to deal with this exceedingly hot 
iron. We have carried out a method of moulding and 
facing sand which works to our entire satisfaction, anc 
we have made use of water moulds of a special con 
struction when a great number of castings have to be 
made to the same pattern. In order to do this expe 
ditiously and cheaply, we use a ladle in which we kee), 
the iron at its full heat by means of a surface blast ot 
very hot gases, and we fix anumber of moulds around the 
circumference of a turntable in such a manner that one 
mould can be filled after the other as quickly as it js 
brought under the lip of the ladle, and the castings are 
immediately taken out of the moulds, so that each 
mould is ready for refilling as soon as it comes round 
again under the lip of the ladle, 

The raw material being wrought iron only, the cast 
ings do not require to be in any way annealed, but are 
simply cleaned up by emery wheels or otherwise, ani 
delivered to the purchaser. 

As the iron runs so exceedingly freely without large 
heads, and as it falls out of the moulds so easily, this 
method of ‘* Mitis wrought iron castings ” must tend to 
save labor to a very important extent, and we have 
already found that it enables us to considerably 
lighten and greatly vary designs—such as designs of 
machinery, ete.—as we can, without extra cost, shape 
our moulds so that we give the strength of the metal 
where wanted, but only where wanted, whereas in 
forgings it would often not pay to complicate the 
shape. 

This method also enables a constructor to make 
much bolder designs, and of more different forms, 
knowing that such designs can be easily and cheaply 
earried out. Here again we find great advantage in 
being able easily to weld the castings, as we can cast 
the parts, which would otherwise be difficult to forge, 
or which would require much machining, and weld 
them on to a bar or rod as required. Someof the sam- 
ples show links, bearings, and clutches used in this 
way. 

I can hardly imagine any form of forging which it 
would not be more advantageous to cast by this 
method. You see before you the most difficult forms, 
such as pulleys, smoke consumers, wheels, knees, a)):/ 
bends of piping, etc., which give the tensile strengeh of 
mild steel forgings without any greater expense than 
for castings of ordinary shapes, except what may be 
caused by the greater trouble in making the mould. 

We have also lately made some very successful steel 
castings with a higher percentage of carbon, sone 
sainples of which, unpolished, as well as burnished, | 
have brought here. These promise well for the future 
the surface being exceedingly clean and taking a very 
high polish, and we have tried them successfully for 
ordinary edged tools; for instance, we cast at present 
some of our tools for the gun factory in Stockholm, 
and we cast them ready to shape, after which we have 
only to harden and grind in order to make them ready 
to put into use. These steel castings we also make out 
of wrought iron scrap as raw material, adding the 
quantity of pure pig iron required to bring up the per 
centage of carbon to the point required for each dif 
ferent purpose. 

I do not mean to say that tools can be made better 
by this method than by the ordinary methods, but it 
is certainly a more direct way than to make wrought 
iron bars into blister steel and then melt this blister 
steel in a crucible, and my method is certainly cheaper, 
seeing that pure scrap can be obtained at a very much 
lower figure than the bars, and that my tools are cast 
ready to shape. 

ST ee ee 
Sciatica Relieved by Cocaine. 

Dr. W. B. Menz, of Vidalia, La., writes to the Medi 
cal Record that he was called to see a lady, fifty-five 
years of age, who had been a constant sufferer from 
sciatica for ten years. The pain was very severe, al! 
extended along the entire length of the nerve. Slice 
had run the whole gamut of anti-neuralgic remedies, 
and had never obtained anything more than ver) 
transitory relief. Having with him a vial of a four pe! 
cent solution of cocaine hydrochlorate, Dr. Menz (le 
termined to try the efficacy of asubcutaneous injection. 
The hypodermic needle was inserted deeply over tl! 
sciatic foramen, and about twenty drops of the solutio! 
were passed into the tissues. The pain ceased almo~' 
immediately, and during the six weeks that have sinc: 
elapsed has not returned, although there has been 10 
further treatment, and one injection only was practice: 
The relief given by other remedies had never been ©! 
more than from two to four hours’ duration. 

IN case of a bite from arabid dog, Dr. Billings reco! 
mends that the wounds be cauterized with strong car 
bolic acid. It ismuch less painful and more effectiv' 
than burning with a hot iron. The wounds will al-: 
heal in less time. 
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A NEW MASS OF METEORIC IRON. 
In late years the discovery of quite sizable masses of 
teoric iron has been of frequent occurrence in the 
- | States, and it has almost become unnecessary 


Unite . : 
to call publie attention to them, because of their great 
0) rea) 
similarity. rn 

Unless of rare form or of unusual composition,lengthy 
jescriptions of them tend to repetition of much that 
aes 
has been written before. 


Where these masses are seen to fall, by competent 
observers, all particulars concerning the time, velocity, 


nm. and distance are of value, and merit imme- 


direc! , 
diate and faithful record; especially as the data for 
these several particulars is very meager and not wholly 


atisfactory. 

"The mass of meteoric iron hereinafter described was 
not seen to fall, but was discovered in the surface soil, 
and thus its history is incomplete. 

Of the 130 or more known masses of meteoric iron, 
oply about half a dozen were seen to fall, all the others 
being accidentally discovered in a manner similar to the 
one here noticed. Of the stony meteorites in the collec- 
perhaps of all of them the exact date and hour of 
fall is known or closely approximated. 

Ofa necessity these wanderers in space make no choice 
of locality when they come down tous. As many may 
jisecovered in one place as in another; we know 


al 


TIONS, 


he 
of no law prescribing the latitudes wherein they must 
arbitrarily fall. 

Attention is called to this because the writer has 
lately seen, in a foreign publication, a map of the 
eostd on which were indicated the localities where 
meteorie bodies had fallen, and it was evident that the 
majority of these discoveries were in regions of the 
earth's surface most densely populated. 

For instanee, on the continent of North America, 
the between the 20th and 44th parallels 
east of the Mississippi River monopolized the great 
majority of these oecurrences ; while in Europe the 
same statement would apply west of the Urals, be- 
tween the 44th and 60th parallels; and in India, be- 
tween the 10th and 30th; while the great domains of 
Siberia, Africa, Australia, South America, British 
America, and Alaska present (according to the re- 


region 


By referring to the engraving (Fig. 1), the reader will 
get a correct idea of the exterior appearance of this 
celestial visitor. Its surface is pitted with ovoid de- 
| pressions, which lie with their longer axis in nearly 
the same general direction, this direction being paral- 
| lel to one set of the Widmanstatten lines. 
| The surface was almost black in color. and looked 
blistered. No rusty appearance or alteration from oxi- 
| dation was noticed on any part of the mass, which 
| would go to prove that this meteorite had not long 
| been on the earth. 
| Its weight is ninety-four pounds. 
inches long, and ei 
diameter. 

While in point of size it is unusual, yet several masses 
lately described excel it in this respect, notably the 


It is seventeen 
ht inches thick in its greatest 


ao 
4 








| Fig. 2.-NATURAL SIZE OF THE WIDMANSTATTEN LINES 
ON THE INDEPENDENCE C0., ARK., METEORIC IRON. 


mass from New Mexico and the ‘‘ cigar-shaped” mass 


James B. Mackintosh, E.M., gave 91°22 per cent of 
iron, 0°16 per cent phosphorus, and 8°62 per cent (by 
difference) of nickel and cobalt, 
thus appearing in its composition. 
Wa. EARL HIppEN. 
N. B.—If any of our readers should know of the 
existence of masses similar in nature to the above, 
they will confer a favor by notifying the ScreNnTIFIC 
AMERICAN office. Should any meteorites fall in their 
vicinity, or within their knowledge, we would be glad 
| to receive early information of them, and also samples 
of the fall. 


nothing unusual 





re 
Times We Live In. 


On all hands the cause of the recent stagnation in 


| The 
} 





trade is assigned, by business men, to overproduction. 
|It has been said that overproduction means simply 
the clogging of the markets by too much wealth. It 
is meant that there is too much wheat, too mach corn, 
| too much iron, too much coal, too much cotton, too 
}much of the great staples of wealth generally, pre- 
venting those who complain from getting as much for 
what they have for sale as they expected to get, or to 
sell as much to others as they expected to sell, or to 
make prices fluctuate in a manner profitable to modern 
speculation. In short, such an abundance of any of 
the staples that speculators cannot create a corner in 
the market, and thereby oppress the poor laborers in 
the interests of questionable methods, to say the least 
in speculation. 

If we look over the world, we will find that there 
| never was atimein the history of the race when the 





|luxuries of life were so widely disseminated and en 
joyed by so large a portion of the commonalty of man 


|kind asnow. The ability to afford the luxuries and 
pleasures of life is increasing very rapidly among the 
| working classes, and most rapidly among the most 
industrious and hardest working classes. 

| It has been pertinently remarked tkat 
|aside the wealthy classes, there never was a time in 
which more people could wear silk and broadcloth, 
have vacations, take journeys, eat ice creain, provide 


** putting 


pianos and organs for their families, go to the races, 


the theater, and the polo ground,” than at the present 


cords) only a few seattering discoveries of this cha-/| from Tennessee. This Arkansas mass has a very large|time. And it is safe to say that, asa rule, these classes 


racter. 

All this shows to us that these regions of the United 
States, Europe, and of India, which have been so pro- 

lific, are only indicators of the immense number of these 

celestial bodies which have fallen to the earth, and 

which must be ultimately discovered in the as yet 
almost unknown areas as they become peopled. 

China, with her dense population and immense area, 
has kept within her borders all specimens and all data 
relating to her meteorites, and, reasoning from analogy, 
avery goodly number must exist there. Altogether 
only about 400 distinet finds of meteorites (stony and 
metallic) are recorded, which number is certainly not 
very great when we consider it covers all historic time. 

We now pass to the consideration of the lately dis- 
covered mass of meteoric iron in Arkansas. 

This mass was found in the latter part of June, 1884, 
inthe manner set forth in the communication from 
Mr. John Hindman, surveyor and civil engineer, of 
Elmo, Ark. He writes under date of July 2, 1885, as 
follows: 

“As to the history of the meteoric specimen: It was 
found about the last of June, 1884. My stepson, George 
Whitfield Price, accompanied by my son, John W. 
Hindman, and a young boy by the 
haine Of Monroe Marshall, conclud- 
ed to take a ramble through the 
woods. They went along the north 
side of White River, to a mountain 
Known as the ‘Joe Wright Moun- 
tain.” This small eminence is situ- 
ated about six miles below Bates- 
ville, Independence Co., Ark. The 
boys wended their way toa spur of 
the mountain running northwest, 
densely overgrown with cedar and 
pine. The soil there was underlain 
With a kind of shale, into which 
“ine had made many inroads in the 
Way of deep gullies. As these gul- 
lies led down the mountain side 


they colverged into one. It was 
V ere : 
‘here these gullies met that my 
STerpsy 

Pson found the meteor. It had 


\ndoubtedly been embedded a short 
“epth below the surface, and as the 
earth, washed away it became ex- 
Posed and dropped to the bottom of 
ne sully at the place where it was found. The boys 
seed up a ‘drag’ of poles and bark, and brought it 
le, Where it remained until we took it to Newport, 
\rk., to be sent to the New Orleans Exposition.” 
was at the World’s Industrial and Cotton Centen- 
"al Exposition that this mass of meteoric iron first 
“He to the writer’s notice. It formed a part of the 
‘(tractive mineralexhibit of the Arkansas section. 
‘nained there until June, 1885, when it came into the 
Possession of the writer and was sent to Newark, N. J. | 


Very 
It re 


| surface compared to its weight, on account of being 
thin on its edges and of the many hollow depressions. 
| Its most interesting feature is the presence of a hole 
| through its edge measuring five-eighths inch in its 
smallest diameter. (The situation of this hole is shown 
in the engraving by a ribbon tied through it; see Fig. 1.) 
The length of the aperture is one and three-quarter 
| inches and is cone-shaped from both sides, being small- 
est in the middle. This very remarkable feature is al 
most without a parallel among meteorites. It reminds 
| us of the famous natural ring of meteoric iron in the 
Smithsonian Institution, that weighs more than half a 
|ton; the aperture being large enough for a man to 
crawl through. 
| The small surface which in Fig. 1 shows faintly the 
characteristic Widmanstatten lines is better illusttated 
|in Fig. 2, which is of exact natural size, and was taken 
direct from the meteorite by the Ives photo-engraving 


| 
| 
} 
| 


process. 

Probably no better representation of the Widman- 
statten lines—one having the natural appearance—-has 
been published heretofore. The use of the iron itself 
to print from is wrong, for surface printing, since it 
gives in the impression dark lines for white lines. If a 





Fig. 1..THE INDEPENDENCE COUNTY, ARK., METEORIC IRON.—ONE-THIRD NATURAL SIZE, 





| section was properly prepared for use, after the manner | 


of copper-plate printing, results quite as good as this 
new process gives might be obtained. 

The Widmanstatten lines in this iron are remarkably 
perfect and abundant. Their apparent tendency to 
produce right angles is a rather uncommon feature. 

Troillite (Fe.8) was noticed on the polished face as 
thin seams, having a bronze luster, which penetrated 
deeply into the mass. 

An analysis of the main mass of the meteorite by | 


| take advantage of the opportunities offered. It is also 
| equally true that there is a great deal of extreme pov- 
lerty existing throughout the country in connection 
‘ with crime and ignorance and indolence in many places 
and employments; but this is the exception to the gene- 
ralrule of widespread prosperity in the middle and 
lower classes of humanity generally. 

That there is a general tendency all over the world 
to an increase in the production of the luxuries and 
common comforts of life cannot be doubted; and if this 
overproduction is an evil, it is unmistakably an in- 
creasing evil. This is necessarily the case. The con- 
stant progress made in the invention and manufacture 
of labor saving processes, the increase of the product 
iveness of labor, with increasing intelligence, cannot 
result otherwise than in an increase in the surplus pro- 
duction. This may in one sense be an evil, but it cer- 
tainly is not an evil when you regard it in the light of 
the comfort and progress of the race; for whatever in- 
creases the facilities for making home more comfort- 
able and attractive increases the pleasures of home 
and home life, ennobles work, and makes the ties to 
government and an upright living tenfold stronger. 
It will also tend to shorten the hours of labor and in- 
. crease those of recreation and plea- 
sure. This cannot be regarded as 
an evil by any save those who re- 
gard a laboring man as simply a 
drudge, and his every hour of recre 
ation and pleasure, above those 
actually required for sleep, as so 
much precious time wasted.—/as, 
M. Kerr, in Chicago Current. 

———— oe 

Builders’ Association. 

The committee appointed by the 
Master Car Builders’ Association 
and several representatives of brake 





Car 


companies met at Harrisburg, Pa., 
on Jan. 6, to devise a plan for the 
testing of the brakes now in use. It 
was decided to have two tests ‘at 
Burlington, Iowa, on the Chicago, 
Burlington & Quincy Railroad. The 
first trial is to be on July 138 next, 
and the second on the 13th of April 
following. Each brake company 
is to furnish fifty cars fully equip- 
ped with its apparatus. 

The cars are to be returned to their owners and put in 
actual service between the times of the tests. On their 
return, a careful record of the cost of maintenance and 
the number of miles traveled is to be submitted to the 
committee. At the final test,a year from next April, 
the brake which is decided to be the most effective is 
to be adopted as the standard, and recommended for 


|adoption by the different railroad companies in the 


United tates, 
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ENGINEERING INVENTIONS, 


An Operating mechanism for railway 
switches has been patented by Mr. William B. S. Reed, 
of Brooklyn, N. Y. This invention provides a mech- 
anism whereby but a single lever is used, and such 


lever is inoperative to open more than one switch or | 


system ata time, or to open another while one remains 
open. 
oo ——__—_ 
AGRICULTURAL INVENTIONS. 


A hand corn planter has been patented 
by Mr. Seth Hackett, of Bronson, Mich. It has a com- 
bination of pocketed disks, which are intermittently ro- 


tated to effect the discharge of the seed and secure a re- | 
liable delivery every time the planter is operated or | 


moved stepwise to the operator. 
ere 
MISCELLANEOUS INVENTIONS. 


An automatic flushing siphon has been 
patented by Mr. William B. Parsons, Jr., of New York 
city. This invention covers a main and auxiliary siphon 
of novel construction for intermittent flushing, in con- 
nection with a water closet or for other similar purpose. 

A carpet stretcher has been patented 
by Mr. Robert R. Jones, of Blossburg, Pa. It consists 
in a bar having at one end a spur to be driven into the 
floor, and having pulleys, a lever, and a rope, while 
combined therewith is a sliding crosshead carrying 
pointed teeth or hooks for engaging the carpet. 

A twine and wire cutter has been pat- 
ented by Mr. William L. Haas, of Charles City, Iowa. 
It has a handle section with hollow head in which is 
fulcrumed an upper leverssection with cutting edge and 
movable jaw, with other novel features, making a tool 
to cut telegraph wires or the wires or twine bands used 
for binding sheaves of wheat, etc. 

A draught equalizer has been patented 
by Mr. John L. Powles, of Goodland, Ind. The single 





and double trees are so pivoted as balanced levers that | 


the dranght will be made aiike for four horses working 
abreast, with one horse at one side of the tongue and 
three horses at the other side, which is often desirable 
in operating grain harvesters and other machines. 


A bag holder has been patented by Mr. | 


Walter S. Kendall, of Grand Rapids, 0. This inven- 
tion relates to a device for holding bags open and in an 
upright position to be filled, facilitating the attachment 
of the empty bags to the holder and their removal there- 
from, and preventing the spilling of substances over 
the mouth of the bag. 

A windlass has been patented by Mr. 
Frederick W. Thomson, of Maitland, N. S., Canada. 
This invention covers a novel arrangement of friction 
band wheels and bands, with a contrivance of break me- 
chanism comprising brake shoes which may be forced 
against the interior faces of flanges on the main grabs or 
purchase wheels. 

A magazine spring gun has-been pat- 
euted by Mr. Stephen D. Engle, of Hazleton, Pa. It 
has a longitudinally slotted barrel with a follower fitted 
to work therein, subject to the control of the trigger, 
with other novel features, the invention being an im- 
provement on a former patented invention of the same 
inventor. 

A wood sawing machine has been pat- 
ented by Mr. Samuel P. Dresser, of Pleasant Mount, 
Mo. It can be operated by one or two persons, by turn- 
ing one or two cranks, whereby a saw is rapidly recipro- 
cated, the saw blade being pressed downward in the 
kerf by a spring, the pressure of which can be readily 
regulated 

An umbrella or parasol has been patent- 
ed by Mr. George W."Jones, of Brooklyn, N. Y. It has 
telescopic braces and a runner connected with the ribs, 
the braces and their runner, in connection with a hol- 
low stick, to hold the ribs from being forced too far 
back, with other novel features, to promote conveni- 
ence in opening and closing umbrellas and parasols. 


A barrel making machine has been pa-| 


tented by Mr. Josiah J. Philbrick, of Birmingham, Ala. 


it is designed to allow more effective trussing of the 


staves and hold them even across the edge joints on 


both faces, keeping the croze of the staves even or in 


line all around the barrel or cask, so the heads wi!) ‘ill 
the croze and make a perfectly tight >arrel or cask. 

A pipe vise has been patented by Mr. 
Andrew L. Rose, of West Troy, N. Y. This invention 
provides for vises constructed to hold pipes firmly while 
being cut, or having screw threads cut in them, and the 
vise can be readily adjusted to hold pipes of different 
sizes, and conveniently operated to clamp and release 
pipes. 

A saw has been patented by Mr. George 
N. (Jemson, of Middletown, N. Y. It has ite opposite 
edges hardened, with a soft body between the edges, 
making a cutting edge which is very hard and durable, 
and at the same time furnishing asaw which is tough 
and flexible, and especially adapted for use by butchers, 
metal workers, etc. 

A device for centering vessels in dry 
docks has been patented by Mr. Adem Bulman, of 
Jermey City, N. J. This invention consists principally 
of an attachment made with two sliding blocks adapted 
to engage with the opposite sides of the kee! of a ves- 


sel, and to be moyed to the center of the dock by draw- | 


ing apon ropes attached to the sliding blocks. 

A fannel has been ‘patented by Mr. 
Frederick Catlin, of New York ‘city. It has a cock cas- 
ing formed with longitudinal and transverse apertures, 
with other novel features, and is adapted for use not 
only for pouring liquid from one ‘vessel into another, 


but also for measuring and conveying or transporting | 


liquids. 


The producing of metallic printing | 


piates hae been patented by Mr. Cesar Felix Joaz, of 
Bockenheim, Germany. The process consists in first 
mechanically graining the plates, then extracting all 
grease by alkalies, and opening or raising the grains by 
means of astringents operating mechanically, and giv- 
ing the metallic surface the affinity for ink, lithographic 
crayon, ete. 


Scientific 


A hose or suction tubing forms the sub- 
ject of a patent issued to Mr. James Jones, of Dublin, 
Ireland. It is formed of fabric treated with oil to ren- 
der it air and liquid proof, the fabric being wound on a 


spiral wire core and held in place by a spiral wire | 


| wound around it, the metallic support for the tube | 
| proper being intended to prevent any considerable con- | 
traction under suction. 
| A folding box or crate has been patent- | 
ed by Mr. Edward Harris, of Cambria, Wis. The ends | 
| are hinged to end pieces and the sides to side pieces of | 
| the base section, while on the inner surfaces of the ends 
| are held wires which extend from top to bottom, the 
| lower ends forming hooks projecting from each other 
| and the upper ends being bent over the top edges, the 
wires being held in place by staples. 

A ventilator has been patented by Mr. 
Richard de Logerot, of New York city. It consists of 
anelastic bulb with valves and tubes, one tube leading 
outward and the other connecting with perforated dis- 
| tributing pipes in an apartment, the bulb being operat- 
| ed by clockwork mechanism to alternately compress 
| and permit the expansion of the bulb, for ventilating 
| buildings, public conveyances, mines, etc. 
| A clothes drier has been patented by 

Messrs. Charles Goodyer and William Morse, of War- 
ren, Pa. It consists in a hollow upright having offsets 
| in the sides, the offsets having openings, with a slide in 
| the upright, and arms or bars pivoted to the side edges 
| and projecting through, making a clothes bar of simple 
| construction, which can be compactly folded when not 
in use. 





NEW BOOKS AND PUBLICATIONS. 


| PouttTRY CULTURE. How to Raise Man- 
age, Mate, and Judge Thoroughbred 
Fowls. By I. K. Felch. Chicago: W. 
H. Harrison, Jr., 1886. 


Poultry culture has heretofore received from the 
farmer just as much attention as he regarded necessary 
to keep the flock alive, after everything else on the 
farm had been looked after. Now, however, the in- 
troduction of business methods into farm work has 
caused an invasion of the poultry yard also, En- 
thusiastic exponents like Mr. Felch have brought for- 
ward an array of results that is quite astonishing. 
| Few people realize the fact that the egg and poultry 
| product of the United States exceeds in value such 
| substantial crops as corn, cotton, or hay, and that the 
| profit, in keeping some of the finer breeds of fowl, 
| amounts to as much as $4.00 per head, When these 
are remembered, the industry seems worthy of careful 
, attention, and one can understand why Mr. Felch 
| should recommend it to young men as a possible open- 
ing. In presenting the results of his own thirty years’ 
experience in the business, he is able to give a great 
| many valuable hints to those similarly interested. 


Art Age, published monthly, $2 a year. 
Turnure & Gilliss Bros., 75 Fulton Street, N. Y. This 
contains usually one or more supplements—reproduc- 
tions of paintings, decorative designs, photographs, 
architectural drawings, etc., specimens sometimes of 
several different engraving processes. The January 
number is particularly attractive. 





American, 


Wm. Frech, Manufacturer of Sensitive Drills, Turret 








| and Speed Lathes, Power Punching Presses, 68 W. Mon- 


roe St., Chicago. 

For Sale.—One 50 H. P. and one 200 H. P. Corliss En- 
gines, built by Geo. H. Corliss; also one 30 H. P. Porta- 
ble Engine, built by Erie City Iron Works, nearly new; 
used only few months. Henry I. Snell, 135 North 3d 8t., 
Philadelphia. 

Modern M’ch. Tools a specialty. Abbe Bolt Forgers, 
Power Hammers, Lathes, Planers, Drills, and Shapers, 
Send for estimates. Forsaith M. Co., Manchester, N. H. 


To Manufacturers.—The owner of 260 acres of ground 
at Pittsburg, on the Allegheny River and Pennsylvania 
system of railroads, in order to improve the property, of- 
fers to donate a number of excellent manufacturing 
sites. See adv. of Whitney & Stephenson, this issue. 


Order our elegant Keyless Locks for your fine doors. 
Circular free. Lexington Mfg. Co., Lexington, Ky. 


Geo. E. Lloyd & Co., Electrotype and Stereotype Ma- 
chinery, Folding Machines, etc. Send for catalogue. 
Chicago, Ll. 

Nickel Plating.—Sole manufacturers cast nickel an- 
odes, pure nickel salts, polishing compositions, etc. $100 
“Little Wonder.” A perfect Electro Plating Machine. 
Sole manufacturers of the new Dip Lacquer Kristaline. 
Complete outfit for plating, etc. Hanson, Van Winkle & 
Co., Newark, N. J., and 92 and 94 Liberty St., New York. 


Grimshaw.—Steam Engine Catechism. A series of 
thoroughly Practical Questions and Answers arranged 
so as to give to a Young Engineer just the information 
required to fit him for properly running an engine. By 
Robert Grimshaw. 18mo, cloth, $1.00. For sale by 
Munn & Co., 361 Broadway, N. Y. 

Woodw’kg. Mch’y, Engines, and Boilers. Most com- 
plete stock in U. 8. Prices to meet times. Send stamps 
for catalogues. Forsaith M, Co., Manchester, N. H. 


Shafting, Couplings, Hangers, Pulleys. Edison Shafting 
Mfg. Co.,86 Goerck St., N.Y. Send for catalogue and prices. 


The Knowles Steam Pump Works, 44 Washington 
St., Boston, and 93 Liberty St., New York, have just is- 
sued a new catalogue, in which are many new and im- 
proved forms of Pumping Machinery of the single and 
duplex, steam and power type. This catalogue will be 
mailed free of charge on application. 

Haswell’s Engineer's Pocket-Book. By Charles H. 
Haswell, Civil, Marine, and Mechanical Engineer. Giv- 
ing Tables, Rules, and Formulas pertaining to Mechan- 
ics, Mathematics, and Physics, Architecture, Masonry, 
Steam Vessels, Mills, Limes, Mortars, Cements, etc. 900 
pages, leather, pocket-book form, $4.00. For sale by 
Munn & Co., 361 Broadway, New York. 

Air Compressors, Rock Drills. J. Clayton, 43 Dey st.,N.Y. 


Machinery for Light Manufacturing. on hand and 
built to order. E. E. Garvin & Co., 139 Center St., N. Y. 
Send for Monthly Machinery List 
to the George Place Machinery Company, 
121 Chambers and 105 Reade Streets, New York. 
If an invention has not been patented in the United 


) States for more than one year, it may still be patented in 


Canada. Cost for Canadian patent, $40. Various other 
foreign patents may also be obtained. For instructions 
address Munn & Co., SCIENTIFIC AMERICAN patent 
agency, 361 Broadway, New York. 


Supplement Catalogue.—Persons fn pursuit of infor- 
mation of any special engi ing, hanical, or scien- 
tific subject, can have catalogue of contents of the Sci- 
ENTIFIC AMERICAN SUPPLEMENT sent to them free. 
The SUPPLEMENT contains lengthy articles embracing 
the whole range of engineering, mechanics, and physical 








Ee 


Wusiness and Mersonal. 





The charge for Insertion under this head is One Dollar 
a line for each insertion ; about eight words to a line. 
Advertisements must be received at publication office 
as early as Thursday morning to appear in next issue. 





A Profitable Investment 
| can be made in a postal card, if it is used to send your 
| address to Hallett & Co., Portland, Maine, who can 
| furnish you work that you can do and live at home; few 
there are who cannot earn over $5 per day, and some 
| have made over $0. Capital not required; you are 
| started free. Either Sex; all ages. All particulars free. 


Dynamo Machines 





| for all purposes. Dynamo machines of highest effici- 
| 


| ency, accurately calculated (as to capacity, etc.), and 
| built to meet requirements in connection with all } 

Industrial Applications of Electricity, 
including: Electric Lighting, Transmission of Power, | 
Electro Mechanical Machinery, Electro Deposition of 
| Metals, Electro Chemical Work, Telegraphy in place 
| of Batteries, Electric Motors, of various horse power, 
; to be run by Dynamo Currents. All dynamo and motor 
apparatus built to suit the work required and accord- 
| ing to the best of known models for economy and ef- 
| ficiency. 
J. H. Bunnell & Co.. 

106 and 108 Liberty St., New York. 


Don't fail to send for circular of new Laboratory 
Lamp. Dangler V. 8. Co., Cleveland, O. 


To Manufacturers.—The undersigned, traveling for 
the past eight years on the European continent in the 
interest of eight American firms, solicits catalogues and 
price lists to be sent to him by manufacturers of all sorts 
of agricultural and industrial machinery, for the pur- 

pose of introducing such of them that may be found 
suitable for the trade. Address A. V. Perrin, Brussels, 
| Belgium. 


The Magic Square.—A novel instrument for solving 
| problems in arithmetic by a mechanical method, without 
| mental labor. Equal to a slide rule twenty feet long. By 
| mail, ce. W.H. Wythe, Ocean Grove, N. J. 
| A ** Pointer.” 

When Col. Sellers gives you a“ pointer” in stocks, my 
friend, leave them severely alone, but when*your own 
| feelings tell you that you have palpitation of the heart, 
| asthma, bronchitis, or catarrh, which, unless checked, 
are apttorun into consumption, heed the admonition 
before it is too late. All the diseases enumerated, and 
others, arise from impure blood. Put the liver in action, 
the largest gland in the human body, and you will speed- 
ily regain your lost health, and your bad feelings will 
| disappear. Dr. Pierce’s “Golden Medical Discovery” 
will accomplish the work speedily and certainly. Of 
your druggist. 

Wanted.—Live wild turkeys and deer for stocking a 
park. Address, with price, M. N. H,, P.O. Box 778, New 
York. 

Best, most convenient, and effective Laboratory Lamp 
ever made is the Dangler. Cleveland, O. 





Safety Elevators, steam and belt power ; quick and 
smooth. D, Frisbie & Co., Philadelphia, Pa. 


i Address Munn & Co., Publishers, New York. 
Presses & Dies. Ferracute Mach. Co., Bridgeton, N. J. 
Guild & Garrison's Steam Pump Works, Brooklyn, 
N. Y. Steam Pumping Machinery of every description. 
Send for catalogue. 
Wood Working Machinery. Fullline. Williamsport 
Machine Co., “ Limited,” 110 W. 3d St., Williamsport, Pa. 
Mineral Lands Prospected, Artesian Wells Bored, by 
Pa. Diamond Drill Co. Box 423, Pottsville, Pa. See p. 46. 
Hercules Lacing and Superior Leather Belting made 
by Page Belting Co., Concord, N.H. See adv. page 45. 
Planing and Matching Machines. All kinds Wood 
Working Machinery. C. B. Rogers & Co., Norwich, Conn. 
Iron Manufacturers wishing to purchase large deposit 
of high grade magnetic ore, see adv. on page 78. 
Iron Planer, Lathe, Drill, and other machine tools of 
modern design. New Haven Mfg. Co., New Haven, Conn. 
We are sole manufacturers of the Fibrous Asbestos 


| Removable Pipe and Boiler Coverings. We make pure 


asbestos goods of all kinds. The Chalmers-Spence Co., 
419 East 8th Street, New York. 

Pat. Geared Scroll Chucks, with 3 pinions, are sold at 
same prices as common chucks by Cushman Chuck Co., 
Hartford, Conn. 

Crescent Solidified Oil and Lubricators. Something 
new. Crescent Mfg. Co., Cleveland, O. 


Curtis Return Steam Trap returns all condensations 
into the boiler without waste. Curtis Regulator Works, 
Boston, Mass. 

Curtis Pressure Regulator and Steam Trap. See p. 350. 

Steam Hammers, Improved Hydraulic Jacks, and Tube 
Expanders. R. Dudg , 24 Columbia St., New York. 

Emerson's (@" Book of Saws free. Reduced prices 
for 1835. 50,000 Sawyers and Lumbermen. Address 
Emerson, Smith & Co., Limited, Beaver Falls, Pa. 

The new Vapor Laboratory Lamp made by Dangler 
V. 8. Co., Cleveland, O., is a grand success. 

Rubber Belting, Cotton Belting, Leather Belting, 
Economy Belting, and Polishing Belting. Greene, Tweed 
& Co., New York. 

“How to Keep Boilers Clean.” Send your address 
for free 88 page book. Jas. C. Hotchkiss, % John St., N. Y. 

Barrel, Keg, Hogshead, Stave Mach’y. See adv. p. 76. 

“Wrinkles in Electric Lighting,” by V. Stephen ; 
with illustrations. Price, $1.00. E. & F.N. Spon, New 
York. 

Blake's Belt Studs. The strongest and best fastening 
for Rubber and Leather Belting. Greene, Tweed & Co., 
118 Chambers St., New York. 

Machinists’ Pattern Letters. Pattern Letters to order. 
Vanderburgh, Wells & Co., 0 Fulton St., New York. 

Brass and Iron Working Machinery, Die Sinkers, 
and Screw Machines. Warner & Swasey, Cleveland, O. 

Split Pulleys at low prices, and of same strength and 
appearance as Whole Pulleys. Yocom & Son’s Shafting 
Works. Drinker St., Philadelphia, Pa. 

Wanted.—Second hand Engine and Boiler, about 8 
horse power, to drive yacht. Must be in good condition 


4 — and description to Jos. Minchener, Lane 
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UETIES 


HINTS TO CORRESPONDENTS. 


Names and Address must accompany al! letter. 
or no attention will be paid thereto. This is for oy! 
information, and not for publication. : 

References to former articles or answers shoy)\ 
give date of paper and page or number of questio; 

Inquiries not answe in reasonable time shou|:| 

repeated; correspondents will bear in mind t}. 
some answers require not a little research, a):\ 
though we endeavor to reply to all, either by Jett, 
or in this department, each must take his turn. 

Special Written Information on matters ; 
personal rather than general interest cannot } 
expected without remuneration. 

Scientific American Supplements referr.) 
to may be had at the office. Price 10 cents each 

Minerals sent for examination should be distinc: 
marked or, labeled. 











(1) A. W. C. asks: Will the attachment 
of the ground wire from telegraph office to a water piyx 
effect the freezing of the water? A. No. The freezin: 
must be due to the position of the pipe, and not to th 
effect of the electric current. 


(2) M. L., Jr., writes: A fire alarm tele 
graph wire goes over the house I am in. It is held in plac; 
by a glass insulator at the ridge of the roof. Now, | 
have an electric bell, such as are used for door calls. 
etc., which I would like to connect with this fire alarm 
wire if I can without cutting it. A. By connecting th: 
wire with the fire telegraph wire, running it to your 
bell, and from the bell toa good ground, you wil] bx 
able to get the alarm; but we think you would ren 
der yourself liable by such’ an operation, and might 
also interfere with the_efficiency of the fire alarm te): 
graph. 


(3) E. A. C. writes: I wish to make an 
electric motor one-half the size of the one described ii 
SUPPLEMENT, No. 161, and I am uncertain about tl: 
size wire which should be employed in winding tl: 
field magnet and armature. Can you inform me 
through the Screntiric AMERICAN ? [ also wish to 
know how many layers of wire should be wound on 
the field magnet, and how many Robert's _ batteries 
(e. m. f. 2 volts) would be necessary to run the same? 
A. For a motor, you should use No. 16 wire on the 
armature, and the same size on the magnet, employ- 
ing about four layers on each leg of the magnet 
You would require 5 or 6 cells of the battery. 2. 
What form of motor is best for running a small fan, 
and where can I get drawings or information in re- 
gard to the same? A. Probably there is no better form 
for asmall motor than the one you propose to adopt. 
3. I wish to make a spark coil for electric gas lighting, 
and do not know the size wire which should be em- 
ployed, or the number of layers which should be 
wound around the core, in order to secure the best re 
sults. A, SUPPLEMENT, No. 160, will give yon i; 
formation that will enable you make a coil for lighting 
gas. 
(4) W. K. asks: What substance could 
Tadd to wax (such as used for artificial flowers), i: 
order to render it pliable in cold weather and at the 
same time preserve its whiteness? A. Any substance 
which would render wax pliable in cold weather would 
render it too soft to preserve its shape in warm 
weather. Paraffine is sometimes added to wax to 
toughen it. A small percentage of glycerine might 
also effect the same result. 


(5) J. MeC., Jr., writes: I am makinga 
dynamo-electric machine like one described in Scren 
TIFIC AMERICAN SUPPLEMENT, No. 161, with perma 
nent magnets. 1. Does increased speed give increased 
power, or is there a limit to the speed which gives 
the best results, and if so, whatis it? (I use twelve 1 
inch magnets, and armature is 3% inches long.) A 
Increased speed gives increased power; the limit of 
speed is governed by the rapidity of magnetization 
and demagnetization of the core of the armature. 2 
Is this machine able to drive a small incandescent 
light, and how many candle power? A. This machin 
will drive three or four 4 candle power lamps. 3 
Will it be improved for running an incandescent light 
by using finer wire on the armature, and what number 
of wire? A. Fora single lamp of high resistance, yes. 
4. Will a dynamo driving an incandescent lamp (say 
four candle power) be able to drive four one candi 
power lamps? Ihave noticed that one candle power 
light requires more than one-fourth the number of 
volts that a four candle power lamp requires. A. I! 
depends, of course, upon the resistance of the lamps 
and the way in which they are arranged in the circuit 
We think, however, that you could drive four ont 
candle power lamps with a machine that would supply 
a four-candl+ power lamp. 


(6) J. O.—Propeller wheels are named 
from their form of the section of a screw, and plow 
through the water in the same manner that any screw 
runs inanut, only that the pitch is greater and tl 
nut is water. 


(7) C. & D.—Diamond drills are made 
by setting borts or black diamonds in the ends of iron 
or steel tubes. The tubes are rotated, cutting a soli’ 
core, which, by an arrangement of a nipper in th 
drill, is lifted out with the drill. 


(8) W. A. B.—There are several reckon 
ings of time. The civil year commences at midnig!)! 
December 31. The astronomical year is also rec! 
oned with the civil year, The equinoctial year 
reckoned from the vernal equinox. The sidereal yea! 
the time of revolution of the earth in its orbit from 
given line between the sun and a fixed star. Tl 
perigee is not used in the division of time, only 
regard to the moon. Perihelion isthe earth’s post 
when nearest the sun. 


(9) J. L. asks (1) how Fehling’s solution 
is made. A. Fehling’s solution is made by dissolvin< 
34°634% grms. pure copper sulphate in water and addins 
a solution of 173 grammes of Rochelle salts in 480 cv 
centimeters of sodium hydrate having a density of ! 
and diluting to one liter. 2. How to detect pu") 
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—— 
other mixtures used in polishing plate. 
ww of no means except by chemical analysis. 











, ordinary tests for tin might be applied. 
> a brandy be made from sour, musty wine? 
ean be obtained from the wine designated 

; yn. As to the quality, we cannot say. 4, 
iw allow aman having a still for chemical 

" distill enongh liqnor-for his own use? A. 
4 csary to have a license in order to distill 
ther for private Jconsumption or public 
What is good to varnish scraps in a scrap 

7 hing that will not stick the leaves together? 
1 ir parchment cuttings in water in a clean 

‘ <in till they produce a very clear size. Strain 
7 it for use. 

“0 D. B. asks how the chilled mandrel 

cast cast-iron box for wagon axle so he 
, have toream them, A. Make the chill man- 
> rought iron of the proper taper, and make a 
1 h wide its entire length and nearly through; 
- lot lightly rammed with moulding sand or 
" ak sand. If this does not spring enough to 
- he box from cracking by shrinkage, cut the 
ier or bore a hole clear through the mandrel. 

11) D. W..G. desires the formula of Dr. 
Te - as Physiological Hair Regenerator. A. This pre- 
par s an aqueous solution of acetate contain- 
ae 8 { grains of metallic lead to each ounce of 

flu 

(12) G. F. N. asks whether salicylic acid 
will serve animal and vegetable oils, and what 
effec cid has upon the human flesh or skin. A. 
See t le on salicylic acid contained in Sc1rENTIFIC 
{MERI SupPLEMENT, No. 226. This acid pre- 
vents f tation and putrefaction. The dry powder 
f wid has practically no effect upon the skin, 
i.¢., it is corrosive. 

(13) J. H. E. asks (1) how to color kero- 
os lifferent shades, what, and how to use it. A. Use 
sniline colors sold as soluble in oil. 2. How to nickel 
plate? A. See the article on ** Electro Metallurgy ” con- 
tained in SCIENTIFIC AMERICAN SUPPLEMENT, No. 310. 
> How isten a lamp chimney to a revolving head 

eaning \. It ,can be clamped on toa wooden 

k. head should be specially adapted for 
te | 
i4) C. J. M. asks if there is any way of | 
taking out stains from matting or carpet, caused by | 
ping from stove pipe. A. The dripping probably | 

Be sts of so many ngredients that its removal can- 
not be accomplished, Soot, for instance, cannot be | 

noved. If itis simply coal tar, try water and then 

Aicoho 

(15) J. W. P. asks how to make a paste | 
for placing labels on tin and glass, A. See “‘ Reliable | 

Pests for Labels for Glass, Wood, and Metals,” page 


199, Scientiric AMERICAN for September 26, 1885. 





(6) A. B. asks: What is the process | 
ised for covering pills with awhite stratum (not sugar 
coated) that will be damp proof? A. They are pro- 
bably gelatine coated, i. é., covered with a strong solu- 
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latine and { part sugar. See ** How 
Gelatine,’’ Screntiric AMERICAN 
370. 





val 
SUPPLEMENT, 


(17) G. B. writes from Hillsboro, 








a de 


pth of 126 feet, in drilling an artesian 
gas was struck, which threw at once all 


well, a vein of 


f 2 inch pipe to a height of 30 feet. 
the flame shot up ten feet, 
liancy and intense heat until 
Would such a vein, if continuous, 
illuminating or other purposes? 


torch, 


extin- 





guished 
i or 
Natura 
purposes and 


h producing heat. 


D. 

A, 
illowed to develop sufficiently, but the 
generally slaughtered before the parasites 
‘ture sufficiently to produce death. 


(18 


asks why trichine do not 


| 


Ap- | 
burning | 


Scientific American. 


grease similar to the common axle grease in the market. | 


A. Use paraffine or tallow. See the article on 
bricants,’’ contained in Screntiric AMERICAN SuPPLE- 
MENT, No. 316. A number of valuable receipts are 
given in the paper referred to. 


“Lu. | 














1 ee 


Book and pamphlet trimming machine, C. A. 
eee ey 3M.672 
Books, pamphiets, ond other publications. guaré 
! PRs ate. Wen MO, wk canenenen M446 
Boot or shoe sole, Knipe & Day 334,668 
Bosom form, M. Phillips... $é,721 
Box, R. W. Betts 354,506 | 


(25) S. L. asks the use and value of bat | 


guano. A. It is used as a fertilizer. Its commercial 
value is dependent upon its analysis. 20 cents is the 
market value per unit of bone phosphate contained in 
the guano, and $1.75 is the value of nitrogen equiva- 
lent to ammonia. These prices are by the ton. 


Or- | 


dinary bat guano seldom contains two per cent of ni- | 


trogen equivalent to ammonia, although from 4 to 5 
per cent are sometimes found. 


(26) N. L. B. asks: Can the glue in 
old water color be removed by any simple and cheap 
process? If so, how? Thatis, so the pigments may 
be used again by the addition of fresh glue. A. By 
soaking the material in water till it 
grated, then adding fresh water and continuing to do 
so, in time all of the gine will be washed out, leay- 
ing the pigment behind. 


(27) B. C. H. asks: 1. In qualitative 
analysis, an easy way to separate iron and zinc, both 
being precipitated by ammonia. A. Zine is not pre- 
cipitated by ammonia, therefore filter and test filtrate 
with hydrogen sulphide for zinc. 2. Of what does the 
purple solution in the porous cup of a chrome battery 
consist, and does it clog up the pores at all? A. Pro- 
bably chrome alum. It crystallizes, and so clogs the 
battery. 

(28) A. 8. G. asks if hydrogen peroxide 
is- one article and Naquet’s bismuthic dye another, 
do they both mean the same thing? A. They are two 
independent and separate articles. The bismuth dye 
referred to is not made commercially in this country, 
as far as we know. The hydrogen peroxide can be 
purchased from any wholesale druggist in New York 
or other commercial center, 


(29) C. 


or 


. 


Q.—Cherry stain can be re- 


4s 
moved by using a strong solution of oxalic acid, but 
you will find it preferable to stain it a darker 


color, by using some 
walnut stains. 

(30) F. T. asks if there is any receipt for 
making a pomade for polishing metal that is superior 
to the German metal putz polishing pomade. A, In 
answer to query 20, in Sctentiric AMERICAN of May 
2, 1885, a formula for a paste is given which is cheaper 
and equally as efficient as the putz pomade. 

(31) G. F. D. asks: What gives beef oil 
arye bread taste, or what acid is used to flavor beef 
oil for butterine purposes? A. Probably butyric acid. 
See the “‘ Manufacture of Artificial Butter,’ contained 
in ScrenTiFic AMERICAN SUPPLEMENT, Nos. 48 and 49, 
also Dr. Tidy’s article on Butterine Manufacture, in 
ScIENTIFIC AMERICAN SUPPLEMENT, No. 397. 

(32) A. J. W. 
skunk sure hydrophobia, or is there anything known 
about it? A. The skank is often affected by a disease 
which renders its saliva so poisonous that its bite is 
more to be feared than that of the rattlesnake. Many 
instances are given in which persons sleeping on the 
ground have been bitten, generally with fatal, 
always with dangerous, consequences. It has not been 
shown, as far as we know, that this disease has any 
connection with hydrophobia, 


of the liquids recommended for 


Brake. See Car brake. 
Brick moulds, machinery for sanding, D. Ralston. 34,610 


| Horseshoe, duplex, A. C 


| Brush, tooth, R. 8. Lakin eee B47 
Buffer and polisher, J. B. Laughton 34,671 | 
Buildings, construction of, De Lemos & Cordes... 334,004 
Bung and faucet plug, vent, C. G. Dodge, Jr 334,520 
Bustle, C. C. Carpenter 34,638 
Bustle, R. Kelso. 34, 707 
Butter, making, L. Guinnip Seseecvccesoces ccee 334,430 | 

| Button or glove fastener, A. Kohler 34,600 
Calculating machine, K. Duschanek oo 419 
Car brake, G. F. Card 34,687 | 


| 


becomes disinte- | 





Car coupling, N. Bagby 


héeae 4,410 
Car coupling, J. H. Williams 


| 


gi 











Hay carrier, W. G. Ricker 

Heater, W. H. Denslow 

Heating furnace, E. C. Condit 

Heating furnace, air, J. M. Hess 
Holder. See Bag holder. Sash holder 
Hook. See Trellis hook. 

Hooks, machine for making, H. V. Hartz 
Hawes 

Hose, manufacture of rubber 


oMAAla 
S346 
SM O44 
334,061 


; SM 482 
34,658 to 36.600 


lined and rubber 





covered, A. Bruegger, Jr 3H 5S0 
Hub, vehicle, D. Bookwalter 34,508 
| Irrigation of land, C. B. Cox SOA O45 
Jack. See Lifting jack. 
Joint. See Pipe joint. 
Journal bearing, anti-friction, W. Kratzer . 4,670 
Journal box, R. W. Traylor 334,490 
Key board, 8. Stewart 334,454 
Knitting machine, J Smalley. 334,681 
Knitting machine latch guard attachment, G. W. 
Ents 364,421 
Label, G. C. Henning 384,437 
| Lamp, E. B. Bigelow 334.558 
Lamp, M. B. & C. G, Dyott 3M.O88 
Lamp, E. B. Requa 4 46 
Lamp, bracket, A. C. O. Adier.. 4,681 
Lamp burner, Argand, M. J. Dooley SM AlT 
| Lamp shade support, 8. 8. Woodward........... 4 eR 
Lathe for turning shafting, W. J. Muncaster... 384,538 
Lathing, C. E. Merrifield 334,605 
Leather waterproof, making, J. A. Dietz 334,518 
Lifter. See Pot lifter 
| Lifting jack, J. Weathers.... ' SM 627 
Liquids, centrifugal machine for separating, C. 
R. Mellor 34,718 
Lock. See Seal lock. 
Locomotive furnace, T. A. Buckland M4, GR9 
Loom shuttle, J. C. Sergeson 334,616 
Lubricator, R. Ruddy 334,679 
Measure for drauchting garments, J. D. McCann 3M ,457 
Mechanical movement, J. Frist 4,600 
Metal bending and straightening machine, W. J. 
Muncaster 3M 45 
Metal! tubes, manufacture of, A. Latch SMS 
Microscopist’s turn table, C. Klippert M4580 
Mill. See Roller mill. Windmill 
Mining machine, coal, F. J... Clerc SM? 
Miter frame clamp, G. R. Hammond 4455 


334,501 | 
Car door, E. Y. Moore 3M 42 
Car, street, A. V. Lee SM 501 
Car wheel truing mac hine, M. E. Dayton BM OAT 
Carpet stretcher, R. R. Jones 334,065 
Carriage canopy, C. B. Haynes............... 334,584 | 
Carrier. See Cash carrier. 
Cartridge capper and decapper, J. Maloney........ 334,449 
Case for embroidery silks, J. V. B. Hoyle...... 34,704 
Cash carrier, J. C. Martin. e's 334,509 
Cash carrier propelling mec hanism, F. E. Fisher. 34,049 | 
Casks or barrels, machine for cleaning, W. O. 
OG cndevncchdacis 354,458 
Chimney, adjustable, J. D. Jillson 334,587 
Churn, T. H. Hester OM, 586 
Churn, J. W. Persohn M720 
Churn motor, R. R. Emerson ase 334,522 
Cigar bunch turner and perforator, Bayler & 
Strickler aa eee J 334,687 
Cigar cutter and match box, combined, C. 8 
Alden Simm abinedbede 334,405 
Cigar mould, C. A. Valentin... 3,492 | 
Cigar perforator, Bayler & Strickler 334,086 
Clamp. See Flooring and ceiling clamp. Miter 
| frame clamp. 
Clamp for strings, etc., R. Lorenz S4,711 | 
Clasp. See Shoe clasp. 
Cleaner. See Boiler tube cleaner. 
Clip. See Hame clip 
Clock movement, electric, 8. C. Dickinson 34,517 
Clothes drier, J. A. Bogle 334,559 





Clothes drier, Goodyer & Morse iH 656 
Clutch, friction, J. Macdonald 34448 
Cockle separator, B. Cloutier 34,643 
Collar or cuff, E. Kipper. 334,590 
Cooler and filter, combined, Frazee & Thomas. 334,426 
Cooking vessel, A. W. Obermann S459 | 
Cotton sweep, J.C. Awalt 334,409 


| Cores, apparatus for brushing and shaping sand, 


asks: Is the bite of the! 


J. Fleming.... . 
Shaft 


Sleeper & Hubbard 


Mould. See Cigar mould 
| Moulding flower “pots, machine for, H. Ammen- 
heuser ° M406 
Motor. See ( here motor 
Nail driving machine, E. L. Wheeler 334,552 
Nail machine, wire, E. 8. Morton SMO 
Nails, manufacture of ornamental, J Thayer... 34,025 
Oil cup, W. Krutzsch 34,710 
Ointment, Berry & Butler 4,084 
Ointment, Musgrave & Barton 334,539 
Oven door catch, L. E. Ziegle 3M, 728 
| Package for liquid glue, etc., C. H. Leggett 84 502 
354,423 Packing for piston and valve rods, metallic, 





Packing for surface condensers, tube, D. B. Cobb 
Packing, piston rod, O. J. Garlock 

| Paint, mixed, T. J. Venema 34498 
Pan. See Bake pan. 
Paper machines, steam condensing doctor for, F. 

Brewer 34415 

Piano action, 1. Bullard o&,511 
Picker. See Cranberry picker. Fruit picker. 
|P in. See Safety pin. 


Coupling. See Car ; coupling. coupling. 

Thill coupling. 
Cover, kettle, D. H. Murphy. 334,716 
Cranberry picker, M. M. Chew 334,565 
Cue tip fastener, T. Dougherty........ 334,648 
Cuff, W. P. Groom 334,527 
Cultivator, BE. Children 3M. 
Cultivator, H. Skelton............ 334,479 | 
Cultivator. tongueless, B. C. Bradley 334,688 

| Cup. See Oil cup. 

Cutter. See Cigar cutter. Twine and wire cut- 

ter. 
Damper regulator, McDonald & Townsend 334,601 | 


and | 


| 
| 


MINERALS, ETC.—Specimens have been | 


received from the following correspondents, and ex- 


| amined with the results stated. 


be of | 
A. Yes. | ple of clay can only 
gas is now extensively used for illuminating 


also as a substitute for coal and wood | 


The trichine will kill the animal | 


(19) K. asks if it is possible to get 
“ine or Un in finely divided state, by any chemical 
means, from their salts, same as we reduce cop- | 
per from the sulphate. A. Zinc dust is a commer- 
cial article, and is obtained in the manufacture of 
the metal. Fine crystals of tin can be obtained when 


water containing zine dust in suspension is gradually 
added to a solution of tin chloride. Thereis no prac- 


cal chemic . process that we can recommend. 

(20) J. A. asks how to make the best 
spirit varnish suitable for varnishing carved wood. 
A. A shellac varnish will answer, made by dissolving 
shellac in 95 percent alcohol. The color of the wood 
Will influence the selection of the gum. Spons’ Work- 


shop Receipts, 1st Series, which we can send for $2, 














-The amount of alumina contained in sam- 
be determined by analysis, the 
expense of which would be $12.00. All clays contain 
alumina, bat no economical process of extracting the 
metal is as yet known.—J. M. M.—Your own description 
of the minerals is quite correct; they appear to be va- 
rieties of decomposed silicates, such feldspar and 
mica. The specimens were examined for tin, 
was found. We would suggest that a larger quantity 
of the suspected tin ore be sent to us, 
to pay for an assay, which would definitely settle the 


W.AH. F.- 


as 
but none 


subject. 





with $5.00, | 


INDEX OF INVENTIONS | 


For which Letters Patent of the 
United States were Granted, 


January 19, 1886, 
AND EACH BEARING THAT DATE. 


[See note at end of list about copies of these patents.] 








Wil give you a number of valuable formulas that may | Air brakes, valve for operating, P. Pickering.. 334,466 
ne used. | Anvil, vise, and drill, combined, J. Weathers.. 334,626 
, , _| Axle box, car, R. M. MeGrath..........+0++-+0+ . $4,540 
ber nding: es ye to ay ent nf Axle box cover, car, F. Hyde@...........csceecceseeee ape 
with a 4 ‘Ing. A. Rubber boots are coated | 4 y19 vehicle, H. M. Clark.......--.2006 cessesees 3s 
Petts: wamgaes varnish in the course of their manu-| pag frame fastening, A. Goertz........... $34,654 
ture. ‘The application of a solution of rubber on | pag holder, W. 8. Kendall.. $34,589 
farbon disulphide may be of some help, but it would Bag holder, I. Steenrod......... 304.483 
vot be permanent. . How to prevent rain coming in a | Bake pan, G. L. Hinderer...... - 534,662 
*<ylight. A. Tight joints will prevent the entrance of | Baking wafers, machine for, Meyer & Strickler. : » $54,451 
rain; we know of no other means. Barometers, etc., recording apparatus for, J. fe 
(29) H. D desires a recei t f k- | SE .. .. ctenaenecedsews oat eget a ome 
é : , eipt for ma | Barrel making machine, J. a hilbrick. 4.607 
© ‘Compressed yeast such as is sold in little flat| path or bathing apparatus, 8. C. Neal........ 334.674 
“quares, about an inch square, covered with tin foil. | Battery. See Stamp battery. pa 
A This ye yeast is obtained by straining the common Bed bottom, G. E. Bedell... .......+-+-+seeeeeeee ren 
ee ‘i breweries and distilleries until a moist mass | Bed lounge, E. 8. emmenway are 84.530 
new tel, which is then placed in hair bags and the | Bed lounge, ae amncathed ‘VE Walker "34.549 | 
A he pores, out until the mass is nearly een pu pre aaah & alin. i 
sewed up into bags for transporta- Bell, bicycle, T. E. Ware.. p 834,496 
2) Bicycle, E. H. Foote.......+--0000. -sse++9 —— 
_\~8) I. R. W. asks how to make a pre- | Bicycle saddle, T. J. ene .cinsecestongtoer Ste 
atin paint iron cores with, so that they will slip | Bin, J. D. "Gailor....----.--c+esereseeeerererererereees 534.652 
hol " castings easily and leave a perfectly smooth — gy hey te sevecsoooees 
a - Pa . : yiler. § s x 
ind water 1. Teen ; — — = Boiler tube cleaner, R. A. Regester.....------- wees 
ttowel or slicke ey y dry, smooth the surface Bolt. See Sash and door bole. a 
(24) J Bolt heading machine, F. Philips.... amare no . 
wee a - G. W. asks for some process Of | goits and hooks, machine for forming eye: ou 
ling eocecce ese 5 


crade petroleum. He wants to make an axle 


metal, H. V. Hartz......---+++-rerserere 


| 
| 


Damper regulator for steam boilers, McDonald & 
Townsend 
Damper, stovepipe, G. W. Mudd... 


| Pitman eye and connection, W. P. Drake 
| Planter, check row corn, W. 
| Planter check row corn, 





| Pipe. See Tobacco pipe. 
| Pipe joint, H. Green 
Pipe testing machine, D. Giles 


E. H. Reynolds 


Dental vulcanizing apparatus, Hood & Reynolds.. 334,529 | Planter, hand corn, 8. Hackett 





Planter, seed, P. & F. W. Boxendale 


B. Chambers 





| Digger. See Post hole digger. 
Door securer, D. Bromley ..s-» 334,686 | Plaster or cement, J. Thomlinson 
Drier. See Clothes drier. Plow fender, R. H. Avery 
Dropper. See Fertilizer dropper. Plow, sulky, G. H. Fowler 
Electric machine regulator, dynamo, R. H. Plug, turning, F. W. Polle . 
Mather.. ease . 84,712 | Plumber’s fitting, J. Noble 4 A? 
Electrical cable, underground, Kruesi & Langton, Pocketbook, Putnam & Hoffman 
Jr.. nen exeutl ... 334,708 | Post hole digger, W. & E. W. Gibbs 
Electrical eabies, machine for making, Kruesi & Postal clerks, practice case for, L. Rogers 
yee aie ... 83%4,709 | Pot litter, J. B. Kibler... _ 
Electrical conductors, manufacture of, H. R. Potato digging machine, W. H. McCall 
Mason 334.450 | Press, J. Stewart ‘ 
Engraving machine, M. Bock 334,507 | Pressure regulator, fluid, G. Metzger 
Excavator, 8. F. Welch ... $34,497 | Printer’s quoin, W. R. Whitmore 
Exercising machine, E. N. Bowen —_— 334.635 | Printing tickets, apparatas for, J. P. Dunn 
Fabrics, machine for singeing, J. Ryle.. 834,474 | Privy seat, G « J.1 urnbull 
Fan, automatic, P. Murray, Jr. 364,717 | Propeller, ship's, H. C. Bender 
Fan, summer, G. H. Aylworth 334,684 | Propulsion of ships, F. Girein 
Fare recorder and register, H. Marshall 34,534 | Pump, L. W. Numan 
Farm gate, T. B. Thorn 384,727 | Pump, hand force, A. Stevens 
Feed regulator, boiler, M. C sawtere 334,001 | Pump, steam jet, J. A. Marsh 
Fence making machine, field, 8. B. Cross 334.514 | Punching device, R. aes —_ 
| Fence, portable, L. W. Fisher , 384.577 | Railway circuit, elostete. F. L. Pope aren 
Fence post, A. A. Parker seuta 364,719 | Railway crossing, J. Gray 54,427 
| Fence wire stretcher, E. J. Miles 334,536 | Railway rail fastening, H. L. De Zeng S40 
| Fender. See Plow fender. | Railway switches, operating mechanisni for, W 
334.45 ; 1 54,612 
| Fertilizer dropper, tobacco, A. McNabb 334,458 B. 8. Reed ' a 
File, distributing, R. F. ng 334.582 | Railway track clearer, J. Gray _ a 
Filter bed, elevated, W. 8. West. $34,629 | Rake, H. P. Lander . Sui 
Firework stand or at H.C Ww eoden 334,496 | Raking, hoeing, shoveling, and pitching, com- a 
. in aed j sto 4 
Fires in houses and vessels, apparatus for localiz- bined tool for, Ww we ton ~ - 
ing and extinguishing, P. L. Palmer 334,461 | Rat trap, C. F A. Kobelke M443 
Flood gate, M. A. Emmons ; 384,420 | Recorder. See Fare recorder. 
Flooring and ceiling clamp, E. rs Reed $34,611 | Reel for coiling lead pipe, C. E. Heiss 334,585 
| Forks, making, T. E. Wawrinsky . 834,551 | Reeling machine, silk, E. W. Serrell, Jr S34, 619, 334,620 
Frame. See Skylight frame. Reeling machinery, silk, E. W. Serrell, Jr., 

‘fo = 33 5 618, 62 
Frame for draping fringe, etc., L. N. Bachand. 3,413 | 334,617, 34,61 34, a 
Fruit picker, Strong & Smith - 334.486 | Reeling mechanism, C. H. Morgan 334,453 
Fuel economizer, Lowcock & Sykes 334,533 | Refrigerator, J. Stephenson sessoed 5,7 
Funnel, F. Catlin. 334.54 | Regulator. See Damper regulator. Electric ma- 
Furnace. See Heating furnace. Tocomotive fur- | chine regulator. Feed regulator. Pressure 

nace regulator. 

. * 

Furnaces and stoves, heating attachment for, J. Ripping tool, J. Ruekstuhl $34,724 

T. Greenwood $34,429 | Roller and pulverizer, combined, 8. R. Houser.... 354,708 
Gas apparatus, A. O. Granger 334,700 | Roller mill, J. T. Obenchain 364,460 
Gas, apparatus for producing, P. w. Mac kenzie... 334,447 | Rolling mill, wire rod, C. H. Morgan.. BM, 454 
Gas burner, automatic safety, G. Doutney 334.572 | Rolling tubes, machine for, 8. P. M. Tasker 834.548 

. . ¥ y _o mn ‘ 25) 
Gas, manufacturing, A. O. Qaennde 344.701 | Roofing, metal, F. C. Tegethoff 584,004 
Gas, stop-off valve for, J. L. Chapman 334,639 | Safety pin, H. F. Neuss. 504.541 
Gate. See Farm gate. Flood gate. Sash and door bolt, F. C. Robinson — 
Gate, Depp & Selby...........- 334.516 | Sash balance, J. Weathers 334,62 
Generator. See Steam “generator. Sash fastener. J. Y. Bassell —— 
Glass panel, ornamental, C. D. Pease............- 934.677 | Sash holder, M. A. Cutter 54.6 2 
Glass surfaces, ornamenting, J. 8. Roberts 334,472 | Saucepan and cover, G. A. Bradford onypnd 
Glove, etc., P. F. Cole... 34.515 | Saw. G. N. Clemson........ 347 
Grain binder, C. Whitney..........---++- 334,499 | Saw, A. B. Ireland... .. 2... 066 cccceccccecesecneenes ° a 
Grapple, W. F. Kircher... oaee 334.667 | Sawmill dog, J. B. Davis a 515 
Gun, magazine, J. M. Marlin........- $34,635 | Sawmill! feed carriage, G. M. Hinkley SA 004 
Gun, magazine spring, 8. D. Engle Saws, machine for jointing and dressing circular, 
Gun, water, J. L.. Shaw.........-s0.s000+. C. Schoch oe 
Guns, cocking mechanism for breech-loading, W. | Sawing machine, circular, G. M. Hinkley 7 4 

H. Davenport..... ey ere 334,570 | Sawing machine, wood, 8. P. Dresser. ... SMa we 
Hame clip, E. Barnard... 334,411 | Scarf, neck, 8. Popper.... . ° apa 
Harvester cutters, clearer ‘attachment for, C. Scraper, wheeled dirt, W. L. Fay S42 

PORES .ccczes des -.+ee.» 034,728 ' Screen. See Window screen. _ 
Harvesting machine, Cc. w hitney bevcccccecees sete -., S448 Seal lock, Angell & Leslie ... cones DM ADT 
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Seeding machine drill tube, G. M. Williams........ | 

Separatur. See Cockle separator. 

Sewage, ete., dry system of disposing of, T. 
Hawksley. . 

Sewing machine, 


pcasdesdel tadeedbscécasnceeeucasestes 534,436 | 
i Iss na 8 eas coh Se eces BA AA 


Sewing machine quilting frame, H. T. Davis...... 334,646 
Sewing machine table frame and treadle, J. E. | 
PORES o00ss junsocencetce soudecnes . 334,521 | 
Sewing machine trimamaing attachment, G. H. | 
Noble ade 34,718 
Sewing machine we It guide, w. ‘Aiken .. 884,404 
Shaft coupling, J. Richards....... ...... ciaeoccses WEE 
Ghoe, C. H. Buchemad. .....cccccisccscccccccscccccces 334,561 
Shoe clasp, Hammond, Jr.. & King...........--..-+- S34 434 








Shoes and slippers, manufacture of. C. H. Bu- 

echanan invitt cies wseenenene4t 334,562 
Sign, revolving, J. F. Bengert. . 834,557 | 
Sign, sectional, W. P. McKenna.. 34,602 
Siphon, <a grpme flushing, W. B. Pareota, Jr. 334,606 
Skylight, J. F. Forderer 334,650, 334,051 
Skylight std H. J. Sullivan. : 334,487 
Spark arrester and conductor, T. J. Simpson 334,680 
Speed governor, centrifugal, M. R. Goding 334,581 
Spinning frames, thread guide support for ring, 

WW. FOMGD. occ ccd eccvecccsctess 334,441 
Spring. See Wagou é seat spring. 
Sprinkler, M. Goldman............. 34,655 
Stamp battery, circular ore, A. B. Paul 34,675, | 
Station indicator, railway, J. Schmid . SATS 


Steam boiler, H. J. Mitchell 
Steam boiler. sectional, A. Craik. 
Steam generator, C. Gorton...... 





A. J. Maginnis... 


Stearing wear for vessels, steam, 334,508 | 
Stereotype matrices, apparatus for drying, G. 

Pepe eke eae bio’ . SH, sts | 
Stone conveyer, G. W. Richardson os ospes 334,471 | 
Stone cutter head, J. W. Maloy......... . T4505 


Stone cutting machines, cutter head for, J. W. 
Maloy ‘ 
stone saw, J, Peckover 
Suspenders, J. T. Brodnax 
Tablet, schoo! and business, C. 
Textile 


M. Mooay. 
for producing 
mental surfaces on, A. Schmidt 

A. Sampson et al.. 

rhill coupling, Walker & Be antiie y 


fabrics, machine orna- 


Phill coupling, 


Chrashing machine band cutter and feeder. W. 


H. Spence eee trees 334.725 
Timepiece dial, A. O. Gott.... .. 334,525 | 
Tobacco pipe, W. L.. Palmer . 334,462 | 
Coy theater, J. W. Sherman . 834,622 | 
Traction engine, L. C. Taber.............. . 334,623 | 
frollis hook, J. Judd.. vesaseseoueres A, 706 | 
ruck, hand, B. F. Bergh 6 





L. Haas 
purposes, J. C. 


wine and wire cutter, W. 
Type writer for stepographic 















Zachos aemhiiukes 334,630 
Type writing machine, J. F. Dawson............... 334,693 | 
Type writing machine, 7. D. Worrall........-...... 304 5038 
Umbrella or parasol, G. W. Jones...............+++. 34,588 | 
rer 334,431 | 
Valve, automatic stup, J. L. Chapman............. a 
Valve, balanced, A. Craik....... ni chadietd odie a 
Valve gear for duplex engines, J Fi ie elding . 34,576 
Vehicle running gear, A. J. Beach (r)..... Po 
Vehicle running gear, F. Hildreth.............. 

Weetiater, B.D. ROWGTGE. occccccenesvicccecsscccese ~~ 571 
Vessel for transporting liquid cargoes in bulk, L. 

We Cs di dd vecs cichas ceccuneseqseebusentiesa ines 334,481 
Vessels in dry de eit, device for centering, A. Bul- 

man ‘ . 334,568 
Vise, pipe, A. L. Rose. battevses 3,615 
Wagon, dumping, L. O. Bennett. oi tiethitiaaiimin ts iiiechial 334,683 
Wagon seat spring, F. F. Fowler 334,425 
Washing machine, Arbogast & Hains.............. 34,566 
Washing machine, J. E. Gray.............ceseeseees 334,702 
Washing machine, Manring & Gibbons............. 334,506 
Washing machine, T. Martin...................00+- 334,598 
Water closets, etc.. handle or pull for, W. H. 

Bate saitihoes sHAR 
Water wheel, turbine. ry P. Frizell . éudpebeeceteesies BM, 523 
Weather etete, OC. d. We PIs 20 csccesccsoccescevecs 34,468 


Wheel. See Water wheel. 
W histle for steam beilers, alarm, D. P. Dobbins.. / 
Culp & Allen........... 
Thomson... silos 


Winding machine, 
Windlass, F. W." 
Leach 


Wind-nili, L. 
Windmill, H 
Window screen, Paulus & Faber. , 

supporting frame for 
f, G. Q. Adams 


Woodmanse 





Wire twisting machines, 


wire reels © 





DESIGNS. 

Backets, ornamentation of, J. 1. Flanagen.......... 16,477 
Carpet, E. Fisher = cove oveeeel6,470 to 16,476 
Carpet, E. G. Sauer > ere ee ee 16,482 
Carpet sweeper wheel, E. T. Prindle........... . 16,480 
Coach bowl, J. Proeger.. . 16,488 
Leather for hand bags and ‘other fancy leather 

goods, embossed, J. Mehl, Sr................0.--- 16,486 
ORs Ge .. Bo ele Bic cdccneéces 00 encciecses 16,479 
Rattle, India-rubber, J. P. Rider..................... 16.481 
i EI, chien drain anna indi neiphanes opbeaedodon 16,457 
Oe, SE is side varvccasvittnitent-ete duen 16,483 
Terret, harness, G. M. Hubbard............... 16,478 
Type, font of printing, A. Little............... 16,484, 16, 485 

TRADE MARKS. 

MameRE eas. Gis RTOs 66g teiccte ccpecccesvsvsectecse 12,58 





Agate, articles having a surface in  tmitation of”, 
American Znamel Company...... asocen nent 


Bicycies, tricycles, and other ve locipede s, D. 
Radge & Co beindand . 2,1 
Chewing gum, W. J. W Thite pietiptcetwashtsheen¢s deatas 12,960 | 


Coloring matter and chemical goods to whic h such 
coloring matter is applied, C. Lowe & Co........ 
Duck, Gambrill Sons & Co woule 
Flour, wheat, Heywood & Willicms.. 
Paper and paper for photographic processes, draw- 
ing, Keuffel & Esser 
Shirts and shirt waists, W. B. Brokaw... 








Soap, laundry, J. 8. Kirk & €o 12,957 | 
Tobacco. cigars, and cigarettes, amoking, X. & H. 

H. Hanna ° 12,953 | 
Watch cases, filled, H. ‘Muh’ s ‘Sons 2,968 | 





A uatueed copy of the specification and drawing of | 
wy patent in the foregoing list, also of any patent | 
since 18H, will be furnished from this office fo~ 2 
cents. In ordering please state the number and date | 
of the patent desired, and remit to Munn & Co., wed 
Broadway, New York. We also furnish copies of patents | 
granted prior w 18%; but at increased cost, as the | 
specifications, not being printed, must be copied by | 
band. 

Canadian Patents may now be obtained by the 
inventors for any of the inventions named in the fore- 


issued 





American. 
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DMAdvertisements. 
| | Inside Page, each ‘insertion pepe 5 couts 8 line. 
Back Page, each insertion - - - $1.00 a line. 


(About eight words to a line.) 

Engravings may head advertisements at the same rate 
per line, by measurement, as the letter press Adver- 
tisements must be received at publication office as early 
as ? hursday morning to apnear in next issue 


A New Departure. 


A LIFE POLICY WHICH WILL 
SATISFY EVERYBODY. 


ISSUED BY 






icmp 
@OMPANY. 





JAS G, BATTERSON, Pres, 
RODNEY DENNIS, Secy. 


~|No Burdensome Conditions or 


Restrictions. 


‘LOWEST PREMIUMS OF ANY LIBERAL 


POLICY YET ISSUED. 


Indefeasible, Non-Forfeitable. 


" WORLD-WIDE TRAVEL. 


Cash Surrender Values, Paid-up Policy, 
or Special Term Insurance, plainly 
stated in every Policy issued, 


'| ASK AGENTS TO SHOW A COPY, 


AND SEE FOR YOURSELF. 


MAKE MONEY. 


Make beautiful presents, decorate 
your walls with brackets, or sell the 
work and make money 


The House PatentScroll Saw 


Runs easy and cuts fast. A lady ca 
useit. Send 6c. for bi-pene ibertnted 
catalogue, giving full descriptions of 
Scroll Saws, new designs, tools. &c. 
Address A. H. POMEROY, 
Section 8, 216-2:20 Asylum St., 
itartlord, Conn. 


DELAFIELD'S PATENT SAW CLAMPS. 























wait? w TIE ant 


For framing smal! wood-work, postpaid, 75 cents. 
A. F. DELAFIELD, Noroton, Cr. 





NEWTON & CO., 
ALBANY, N. Y., 


Manufacture Best Quality 


FIRE BRICEX 
FOR ALL PURPOSES. 


PHILLIP SEMMER, 
AMERICAN 
PLATE and SHEET GLASS DEPOT, 


Headquarters for American Polished Plate, French 
and English Silvering Quality Plate Glass, Beveled und 
| Plain Mirrors, Beveled. Ground, and Embossed Plate 
and Sheet Glass, Cathedra! Colored, Single and Double 
“trength Window Giass. 4 in. in,.. and 1 in. Polished 
Plate, etc. All thickness Skylight and Floor Glass. 


6, 8. and 10 Desbrosses Street, New York. 
ESTIMATES PROMPTLY FURNISHED. 





| Ammann learn the cost of any pro- 

posed line of Advertising at GEO. P. ROWELL & 

CO. "’S NEWSPAPER Advertising Bureau, 10 Spruce 
, New Y aN Send 10 cents for a 100-page pamphlet. 





SHIELDS & BROWN 


Manufacturers and Sle 2 of 





For BOTLERS and STEAM PIPES 
Reduces Condensation of Steam. 
FOR GAS AND WATER lc 
Prevents Sweating and Freezi 
The Rest Non-Conducior of Hrat and Goldin, e. World 
Send for illustrated descriptive Circular, and name this paper. 
132 Cedar Syeget. New York 
8 and 80 Lake Street, Chicago. 


going Net, at a cost of #0 each. For full instruction | WORK FOR ALL. $30 a week and expenses 


address Munn & Co.,%l Broadway, New York, Other 
foreign patents may also ve obtained. 


paid. Outfit worth $5 and iculars f. 
P.O. VICKERY, Augusta, Maine. 


MUNSON'S PORTABLE MILLS, 
AND MILL FURNISHINGS, 
MANUFACTURED BY MONSON BROTHERS, 
UTICA, N. Wes U.S8 A. 











Punching Presses 
DIES AND OTHER TOOLS 


Vor the maoufactare of all Kiads af 
SHEET METAL COOCDS, 
DROP FORGCINGS, 4c. - 
Stiles & Parker Press Co, 






HAMMERS 








NTE D. Good Hardware, Specialty, or other lines 
a traveller introducing reliable goods to trade, 
builders, ete, Have capital. J.G. Darling, Toronto, Can. 


A Practical Treatise 


ON 


BYORADLIC MINING tn GALITORNU 


With Description of the Use and Construction of 
Ditches, Flumes, Wrought- R. Pipes, and Dams ; Flow 
of Water on Heavy Grades, and its applicability, under 
High Pressure, to Mining. 


By Ava. J. BowIr, Jr., Mining Engineer. 


One Volume, small quarto, 315 pages, 72illustrations, $5.00 


CONTENTS. 


The Records of Gold Wash- , Measurement of Flowing 
i Water. 

Ditches and Flumes. 

Pipes and Nozzles. 

Various Mechanical Appli- 
and ances. 

Blasting Gravel Banks. 
Tunnels and Sluices. 
Tailings and Dump. 


ing. 

History and Development 
of Placer Mining in Cal- 
ifornia. 

General Topography 
Geology of California. 

The Distribution of Gold 
and Deposits, and the 
Value of Different Strata. | Washing or Hydraulicking. 

Amount of Workable Gra- | Distribution of Gold in 
vel Remaining in Cali- Sluices. 
fornia. Loss of Gold and Quicksil- 

The Different Methods of 
Mining Gold Placers. 

Preliminary Investiga- 


Duty ‘of the Miner’s Inch. 
Statistics of the Costs of 

tions. Working, and the Yield 
Reservoirs and Dams. of Gravel. 


D. VAN NOSTRAND, Publisher, 
23 Murray and 27 i Warren Sts., N. ¥. 


DOUBLE BOATS. _—TWE EN TY. ONE IL. 
lustrations of potonses double boats, the general con- 
——— = rt an of which are so clearly shown as | 
need no led description. Name of patentee an 
date of . aon accompanying each di Conta' ined 
in SCIENTIFIC pucar AN SUPPLEMENT, No. 23:2. 
Price 10 cents. To be had at this office and from al! 
newsdealers. 


WATCHMAN’S IMPROVED 


TIME DETECTOR, 


WITH SAFETY LOCK ATTACHMENT. 


Patented 1875, 1876, 
1877, 1880, 1581, 1882. 

This instrument 
is supplied with 12 | 
keys. Invaluable 
concerns 
employing watch- 
men. It contains 
all ‘modern im- 
rovements, 
s far superior at 
the old style. 1882 
—At the National 
Exposition for 
Railway Applian- | 












ces at Chicago. 
=e —_— Instrument. 
30x 28 

EK, iM HAUSER, 212 Broadway, New York. 


CLARK’S DRYING, VENTI- 
LATING and EXHAUST 
FAaNs. 
Cheapest. Most Effective. 

: Price List Free. 


GEO, P. CLARK, 
Windsor Locks, Conn.(Box L.) 


ICE-BOATS — THEIR, CONSTRUCTION 
and management. With working drawings, details. and 
directions in full. Four. engravings, showing mode of 
construction. Views of the two fasi << ice-sailing boats 
used on the Hudson river in winter. By H. A. Horsfall, 

-£. Contained in SCIENTIFIC AMERICAN SUPPLE- 
MENT, 1. The same number also contains the rules and 
regulations for the formation of ice-boat clubs, the sail- 
ing and management of ice-boats. Price 10 cents. 


i richly illustrated 
Midwinter (Feb’y) Number 
of THe Century Macazine 
contains, among its spe- 
cial features, an article 
by Genera Grant, 

‘Preparing for the 
Wilderness Cam- 
paign,’—the 
_ most striking of 
all the papers 
contributed by Gen- 
eral Grant to Tue 
Century War Series 
—a remarkable de- 
scription of this re- 
markable campaign. 


Send for circular to 






















WMEADQUARTERS FLAG, By 

Aner THE poTouAd. W. D. HOWELLS, 
“The Minister’s Charge,” 
begins in this number, as well 
as the novelette, ““A Borrowed 
Month,” by Frank R. Stockton. 
All dealers sell it; price, 35 cts, 





Tue Century Co. N.Y. 


| 

| ‘The Countersink following the Drill, the job is finish- 
ed at one opesat on, suving the adjusting of too s and 
wit twice. 

| Wiley & 


and | 


The only Medal for the most complete | 


| Established 1882. 


36th ANNUAL STATEMENT 
OF THE 
LIFE INSURANCE Co. 
OF HARTFORD, CONN 
January 1, 1SSsce. 
Premium Receipts in 1885, ° $2,845,786.72 
Interest Receipts in 1885, 1,739,845.45 
‘Total Receipts during the year, 4,585 63:2.17 


Disbursements to Policy-bolders, 
and for expenses, taxes, &v., 
Assets January 1, 1886, 
Total Liabilities, 
Surplus by Ct. and Mass. standard, 
Surplus by the standard of N. Y.. 
Policies in force January 1, 1886, 
61,437, insuring, 
Policies issued in 1885, 
5,711. insuring, . s 


3.791.622.1419 
30,562.261.53 
25,368.058.2) 
5,194.203.62 
6,665,000.00 





$7,791,243.44 


11,018,298 .00 


MORCAN C. BULKELEY, President. 


J. C. WEBSTER, Vice-President. 
J. L. ENGLISH, Secretary. 
H. W. ST. JOHN, Actuary, 
GURDON W. RUSSELL, M.D., 
Consulting Physician, 
T. J. MUMFORD, Manager, 
165 Broadway, New York, N, y, 
Standard Type-Writer 
Purchasers _per- 
mitted to return by 
Express C. O. D. fo: 
full purchase »p: 
at any time withi: 
thirty days, thus 
giving an opportu: 
= ity for comparisor 
with 
chines. 


Wyckoff, Seamans & Benedict, 


339 Broadway New York. 





Remington 


other ma- 























LIGHTNING” 





e by 
ey Mfg. Co., Greenfie! Greenfield, Mass, 


 BDISON 


ELECTRIC LAMPS, 14¢ to 6 candle power, $1.50 each. 





“B” Battery and candle lamp, 84.50 

“ rr “ for2. * rr) 500) 
| “ “ “ Sor4 “ “ 6.00 
“ “ “ 6 “ “ 7.00 


These batteries will run the lamps two hours with ont 
charge of solution. Directions with each. 
EDISON spiral a , W candle power, for focusing, 
2.50 each. 


THE “AURORA” BATTER Y for house | - 
ing, also for doctors’, dentists’, and microscropists’ us« 
| The greatest primary battery ever made. 


| Motors, Batteries, Instruments, and Electrical Sup)! 





Send five 


The STOUT-MEADOWCROFT CO., 
Authorized Agents for Edison Lamp Co., 
21 ANN STREET, NEW YORK, 


Woodworking Machinery. ad 


cent stamp for postage on catalogue. 





a) 
Ce) 


4 For Pilani Mills, Furniture 
and Chair ctories. Car and 
Agricultural Works, Carriage 
and Buggy Shops, and General 
Wood Workers. Manufact'd by 
The kgan © omnes, 
mY ine sanatt, o.. U. 
| assortment of Perin Saw Blades. 











| CATALOGUES TALOGUES FaEE aT ANY / 0S 








FRICTION mteror 
Pulleys and Cut-off Couplings. 


JAS. HUNTER “ SON. North Adams, Mass. 


BRADLEY'S S 
Upright Cushioned 


Helve Hammer 


Combines all the best elements ¢>- 
sential in aftir.t-class hamn 


BRADLEY & COs 


Syracuse, N. Y., U.S. A. 


Ese FOOT POWER 
MYR) MACHINERY 


LATHES, SAWS, eve. 
Praetical Workshop. 


Outfits for Iron or W' d- 
workers, Amateur Too!s 
Send for Catalogue. 
J. J. WATROUS, 213 
Race St., Cincinnati, 0. 
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S— een 
eto Lumbermen, Farmers and Mechanics, 
[TWENTIETH THOUSAND. 


gaNDBOOK of ang 





Lumberman, Farmer and Mechanic. 


, directions for finding the interest on any 
 - and 8 per cent., Tables of Interest at 6 per 
. per Month and ‘Week, Board or Rent per 
| Scantling and Plank "Measure, Cubic Con- 
<ouare and Round zomnnet, Cubic Contents of 
vor when Squared, Logs reduced to inch 
Veusure, Standar ae of Logs, Wood Mea- 
1 sun and Pile, Cost of Wood, Cost of Lumber, 
rains per Bushel, Contents of Granaries 

' Gapacity of Cisterns, Weight of Seasoned 
1.00 feet, Weight of Solids per Cubic Foot, 





Weight 
Bins, et 
Lumber pe Gallon, Wood per Cord, Length of Nails an 


Liquors 


Numb 5 Pome and other Valuable Tables, besides 


/ 1s and Useful Information, etc. In one vol- 
Misc hoards, 186 pages. Price, % Cent 8. 

La ibove or any Of | of owr ks sent by mail, free of 
vane. t ddress int ‘ 
paste Catalogue of Practical and Sctentifie Books, 96 
fF So, and our other Catalogues and ars, the 
ear B00. sna even branch of Science a ied to the ‘Arts, 
whole eed tree of postage to any one in any part of the 
‘ vor id who will furnish his ress. 

HENRY CAREY BAIRD & CO., 
[INDUSTIAL PUBLISHERS, BOOKSELLERS & IMPORTERS, 
S10 Walnut Street, Philadelphia. 


4 Literary Entergrice Um Vaan’ in the Annals —_— 


Cassell S 
National Laibrary. 


Edite Edited b y HENRY MORLEY, LL.D., Professor of English 
~~ Literature at U niversity Co ‘ollege, London. 
f weekly volumes, @ach containing about 200 








sen ‘small - imo, Clear readable print, on good paper, 
at the low pric of 
= N CENTS PER VOLUME. 


Jlumes, postpaid, $5.00, when subscribed for by 


| represent all periods and forms of 
ks will be of the records of History, 
Religion, and Philosophy; Discovery and 
Plays, Poems, and Tales; Nataral Science 
ral History; Art; Political Economy; with 
eer ever else may be worth lasting remembrance. 


NOW READY. 
My Ten Years’ Imprisonment. 


By SILVIO PELLICO. 

m the Italian, by THOMAS ROSCOE, 
IN PRESS. 

CHILDE HAROLD. By LorD Byron. 

THE AUTOBIOGRAPHY OF BENJAMIN 
FRANKLIN, 

THE COMPLETE ANGLER, By Isaac WALTON. 

THE SCHOOL FOR SCANDAL AND THE 
RIVALS, By RICHARD BRINSLEY SHERIDAN. 


es W 











Complete Catalogue sent free by mail to any address on 
application, 


CASSELL & COMPANY, Limited, 


739 and 741 Broadway, N. ¥. 


———— 





810 Gupumnesests. Roll Music 
Be uc ‘atal Sere aan 


FOREIGN PATENTS. 


Their Cost Reduced. 


Tbe expenses attending the procuring of patents in 











most foreign countries having been considerably re- 
luced the obstacle of cost is no longer in the way of a 
a ortion of our inventors patenting their inven- 
tions abroad 

CANADA.—The cost of a patent in Canada is even 
fess than the cost of a United States patent, and the 
former includ 


’s the Provinces of Ontario, Quebec, New 
Brunswick, Nova Scotia, British Columbia, and Mani- 
toba. 

_ The number of our patentees who avail themselves of 
‘he cheap and easy method now offered for obtaining 


patents in Canada is very large, and is steadily increas- 


ing. 


; mney \ND.—The new English law, which went into 
*orce On Jan. Ist. 1885, enab!es parties to secure patents 
in Great Britain on very moderate terms, ABritish pa- 
pone includes England, Scotland, Wales, Ireland and the 
— Great Britain is the acknowledged 
oe cial and commercial center of the world, and her 
g00ds are sent to every quarter of the globe. A good 
‘nvention is like y to realize as much for the patentee 
» England as his United States patent produces for 
ee hevoe, and the smatl cost now renders it possible 
nae “most every patentee in this country to secure a pa- 
“in Great Britaiu, where his rights are as well pro- 
tected as in the United States. 
—  COUNTRIES.—Patents are also obtained 
pi ” pmee able terms in France, Belgium, Germany, 
aa Heine Italy, Sp: ain (the latter includes Cuba 
AUStralia ecto, amish Colonies), Brazil, British Ludia, 
An 4, and the other British Colonies. 
‘an {*perience Of FORTY years aas enabled the 
compet : ed Of THe SCIENTIFIC AMERICAN to establish 
eons ent and trustworthy agencies in all the principal 
untries, and it has always been their aim to 
‘siness of their clients promptly and proper- 
ne and their interescs faithfully guarded. 


Islands, 


£n co 
have the br 
ly de 


on a one containing a synopsis of the patent laws 
information 8, including the cost for each, and othe 
curing of 1 wd. to persons contemplating the pro- 
this office, nts abroad, may be had on application to 

y 
ome Na ()., Editors and Proprietors of TH® SCI- 
(CAN, cordially invite all persons desiring 


any iT 
tra mation relative to patents, or the registry of 
ks. In this country or abroad, to cull at their 





atten ms at “dway. Examination of inventions, con- 
ieenen “nd advice free. Inquiries by mail promptly 
Address, MUNN & CO., 
Publishers and Patent Solicitors, 
B 361 Broadway, New York. 


RANCH OFFICES: 
Nllding, he. 


No. 622 and 624 F Street, Pacific 
“ar ith Street, Washington, D.C. 
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THE NEW “GRESHAM” PATENT 


Antomatic Re-Starting Injector. 





Invaluable for use on Traction, Farm, Portable, 


ne, and Stationary Engines of all kinds. No 


Handiles{required. Water Supply very difficult to 
break. 
matically, after interruption te feed from any cause. | 
Reliable and Cheap. 


Capability of restarting immediately, auto- | 











Sole Manufacturers in the United States and Canada, 


Nathan Manufacturing Co., 


92 & 94 LIBERTY ST., N. Y. 





NEW YORK BELTING AND PACKING COMP'Y. 


The Oldest and Ia 





All other kinds Imitati 
yy standard BELTING, PACKING, 


Emery Wheel. Warehouse: 
JOHN H. CHEEVER, Treas. 


J. D. CHEEVER, Dep’y Treas. 


ISP 





x 
peop bead pics ’ 


Y Steam Launches. 


CHTS. 
and Boilers, and Propeller Wheels. 


MAL 
rine 
Send for eo Illustrated Catalogue. CHAS. 
WILLARD & CO., 282 Michigan St., Cu1caco. 


STeAm 








To introduce them, we 


BIC OFFER. willdiiwe Away 1.000 


Self-Operating Washing Machines. If you want 
one send us your name, P. O. and express office at 
once. The National Ce., 23 Dey St N.Y. 









For 
Handling 


Grain, Coal, 


Branches: 308 Chestnut St., Phila., 


Gandicz,| BORDEN, SELLECK & CO.., § 


rgest Manufacturers of the Original 


SonrniIiDpD VULCAN ITE 
Fismery 


Wheels. 


and Lpte prior. Our ne name is stamped in full upon al) our 


and 


NEW TORE BELTING & PACKING co. 


ark Row, opp. Astor House, New York. 
167 Lake St., Chicago, 52 Summer St., Boston. 





| THE DINGEE & CONARD CO’S 
BEAUTIFUL EVER-BLOOMING 


ROSES 








OurG stare a It Seas d distributin, 
ROSES. We al the latest novelties ond fines 
prices to suit al! 





We Jamu ies wi ears mail to all Post 
| e —% sa m: : 
| Offices, purchaser's choice of varietion, all 

$8 to st 


3 10 12 PLANT SSI. 


Nowas rite Mg . Free. 
Address THE GER & CONARD COS 
Rose Growers, West Greve, Chester Co. Pa. 


j 





ON CONVEYOR! | 
Sand, Clay, Tan Bark, Cinders, Ores, Seeds, &. 
Sole } Chicago, ii. 


Manu’fers, 

















a NewYs ORK: Superoripiy he. Melod 


[ILLUSTRATIONS 

Ber Bescriptio’ 
Pocbuisnaes 
Bl NexspaPGtaloques, 


CIRCULARS. &C. 
Qa iN Ke Z 





ss'New process, 


Mo 





PRINT FOR ESTIMATES 





OTTO CAS ENGINE. 


GUARANTEED TO CONSUME 25 to 75 
PER CENT. LESS GAS THAN 
SCHLEICHER, SCHUM™M & 


A N Y OTHER GAS ENGINE 
Per BRAK E-HORSEPOWER 
co., PHILADELPHIA and CHICACO. 

















sr. co. TODD, 


Manufacturer. 
Flax, Hemp, Jute, Rope, Oakum, 
and Bageing Machinery, Steam En- 
ines. yilers, ete. Sole Agent for 
Mayher’s New Acme Steam Engine 
and Force Pump combined. Also 
owner and exclusive manufacturer of 


THE NEW BAXTER PATENT 
PORTABLE STEAM ENGINE. 


These Engines are yey | adapt- 
ed to all kinds of light power f« 

ing printing presses, pumping water 
Bsawing wood, grinding coffee, gin- 





yurposes, and 


> tural and mechanical j 
ollowing ow 


are furnished at the 
prices: 


1 HORSE POWER... --o | 3 HORSE POWER... .$290 
14% HORSE POWER.... 199|4 HORSE POWER.... 350 
2° HORSE POWER.... 45/5 HORSE P@WER.... 420 


Send for descriptive ‘circular. Address 
J.C. TODD, Paterson, N. J. 
Or 36 Dey St., New York. 


ANTED.—Reliable firm to manufacture 
Improved Bosom Board. Pat. No. 307,10. 
CUPLER, Box 106, Dallas City, Pa. 


GOLD MEDAL, PARIS, 1878, 


Breakfast COcoe 


Warranted absolutely pure 
Cocoa, from which the excess of 
Oil has been removed. It has three 
times the strength of Cocoa mixed 
with Starch, Arrowroot or Sugar, 
and is therefore far more economi- 
cal, costing less than one cent @ 
cup. It is delicious, nourishing, 
strengthening, easily digested, and 
admirably adapted for invalids as 
well as for persons in health. 

Sold by Grocers everywhere. 


W. BAKER & C0, Dorchester, Mass. 


Cupler’s 
J. A. 


















yr driv- | 


= ning cotton, and all kinds of agricul- | 
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Send for irewars, 


BNPERIMENTA C.E.Jones& Bro, 


CINCINNATI, 0. 
WORK sx SPECIAITY. (Mention this Paper) 
WANTE 


ward. CLARKE, 











ADDRESSES small wire cable manu- 
facturers, one-sixteenth inch and up- 
DARL ING & CO., Toronto, « vanada. 


LOOK AT THE REDMAN PATENT LATHE, 









ecewi Lb bow A. 


Manufact’d at 365 Market St., Howarth, N. J. 


FOOT OR i @FOR WOOD 


POWER L A T H ES‘ METAL. 














HARTFORD Con. 
lt 00 9] 
8,75 


Wwe 


URANCE G 


peers PAID IN 67 YEARS, 


he Largest and Stronaeat jomyany. 
Goopnow. 
J, -HEND UE PRES'T, Wj. B.CLANK, Asst Sect’ y4 








LEC TRIC 
Electric 


NOVELTIES, SUPPLIES, ETC. 

Light Scarf Pins, from $3.00 up. Motors, 
from $2.00. Batteries of all kinds. New Constant 

BATTERY FOR House LIGHTING, Nigut-Licuts, Erc. 

Price List for Stamp. ACME SUIVPLY C 0., 

2 College Place, 'N. Y. 










Bepecial ly for Steam fiers. 
IL.LER’S wr PACKI 
Unequaled tor wa iw oi te ter pac cL, and 
for oil pumps. In = CAL prope form of all 
sizes, . ", et 
All quantities, hi: 25 rt & the 


yer 
B Yacxing muterial 
ther! Pack with it—take 
none out—add a rou nd whenever there 
is room for it MILLER PACKING WORKS 

SS Buttonwood | St., Philadelphia, P; A. ou 


most substantial 
ever tc 


rere’ 





1.8. A. 


a: A N , E An active Man or r Woman 

in every county to sell our 
goods. Salary $75 per Month and Expenses, Can- 
Vassing outfit ‘and particulars FREE 


| STANDARD SILVERWARE CoO., Boston, Mass 
| = 





WITILERBY, RL GG 4. RiCH A RDSON. Manufacturers 


of Patent ood Working Machine ry of every descrip- 
tion. paatiition ) Nasurpasses Shop formerly occupied 
by R. Ball & ( o.. Worcester, Mass, Send for Catalogue, 
ENGINEER?S POCKET BOOK. BY 
Charles 1. Haswell, Civil, Marine, and Mecnameal KEn- 
gineei. Giving Tables, Rules, and ‘Formulas pertaining 
to Mechanics, Mathematics, and Physics, Architecture, 
Masonry, Steam Vessels, Mills, Limes, ad rtars Cements, 
etc. 00 pages, leather, pocket-bx rm. Price $4. 
This valuable work will be sent on Seema of price by 


New York 


PULLEYS 


| MU NN &CO., 
ORDER FROM OUR 


|2s Cc. eek om LisT,.”’ 4c. 
ROUGH Jon. oye ntc.co. FINISHED 
CUTLER’S POCKET INHALER 
AND 


CARBOLATE of 1ODINE 


INHALANT. 


Ss 


A certain cure for Catarrh, Bronchitis, 
all diseases of the Throat and Lungs—even Consump- 





Asthma, and 


tion, if taken in season. It wil! break up a Cold ut 
once. Itis the King of Cough Medicines. A few 
inhalations will correct the most Offeusive Breath. 
It ay be carried as handily as a penknife, and is always 


ronnie is the only Inhaler approved by physicians ot 
every school, and indorsed by the Standard Medical 
Journals of the world. Over 400, 000 in Use, Sold 
| by all Druggists for #1. By mail, $1. 
W.H. SMI MH & CO., Buffalo, N. ¥. Y. 
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Mention this pape r. 


CURI 


Peck’s PATENT 
Perfectly Restore the 
work of the natural drum. 
always in position, 
near distinctly. Senc 
als, FREE, Address F. 


FREE 













$ 


DEAF 








= FOR 
THE 


IMPROVED CusHIONED Ear Drums 






Henring, and perform the 
Invisible, oe aod 
“tf conversation and even whispers 
1 for illustrated book with testimoni- 
HISCOX, 863 Broadway, N. Y. 





—_ ——EE 


Who suffer from Nervous Debility, 
Lost Vigor, Exhausted Vitality, etc. 


TO A FREE TRIAL PACKAGE 
Of the celebrated MARSTON BOLUS, 
toget ber with Sealed Treatise and Testimo- 

nials, will be sent on receipt o of 2 stamps 
__ ansees | Remepy Co., 46 West l4th Street, New York 


Instant relief. Final cure in 10 days, and 


PILES 


« never returns. No purge, no salve, no 
suppository. Sufferers hg learn of a simple re omedy 
Bree, » by addressing C.J. MASON, 78 Nassau #t., N. 


WEAK | suffering from the ef- 
fects of youthfal er- 
rors, early decay, lost 


manhood, ete. fete. Iwill send a valuable treatise (sealed 
Se aes full particulars for home cure, free o! 


rof./.C. FOW LER, Moodus, Conn. 





SEBASTIAN, MAY & Co., 


All sizes. ag ng free. Lathes on trial. 
| ___ 165 West 3 2d st 2d Street, Cincinnatl, o. 


‘An Engineer's Field Book. 


PRICE 25 CENTS. 
pete ENGINEERING NEWS PUBLISHING CO., 
TRIBUNE BUILDING, NEW YORK. 


' New Catalogue of Valuable Papers 


contained in SCIENTIFIC ) AISURET AT SUPPLEMENT, sent 


[we of charge to any add 
MUNN: & CO.. 31 oe Seeeee. Y 





(al chinery; also, 
5 = and contracts taken for constract 


xr. A. FINCH & CO., 





MIININ G AND HOISTING 


Stationary Engines, Boilers, and Veutiiating Fans. Estimates 


ing all kinds of Mining Machinery 
Box 33858, SCRANTON, Fa. 











ICE. REFRIGERATING 


and Ventilating Machines 
Jarmans Patent. YORK 
MFG. CO., York, Pa. 





RUBBER 


for new or old roofs. 


Boe ape Bey DIANA ‘PAINT iND PoerING CO., 143 Duane Street, 


ROOFINC. 


Anybody can y. vera? at once for 





ONT Y,. A Quick, Permanent 
Cure for Lost “Manhood, Bebility, Ner- 
vousness,Weakness, No quackery. Im 
gispur ble Proofs, Book sent seal 

| ERLE MED, OO., BUFFALQO, N. 


Wa MEN! 


Y¥ is caieng, } aroin DRAINED 


EX Rita vat Mie i: A Power PRE 
SENG fin 
Lt Ty A Ah REMED! 
one by Prof. 8, 4! Cc uA TALE , ES 
Adopted by all French Physicians and bein rapidly and 
successfully introduced ners, All weakening losses and 
drains promptly checked. TREATIS FE, giving news 
aper and medical endorsements, c., FREE. Consulta 
office or by mail) with six eminent doctors FREE 


LE AGENCY, No. 174 Fulton Street. New York 
PERFECT 


NEWSPAPER FILE 


The Koch Patent File, on prese-ving newspapers, 
ines. and pamphiets. has been recently improved 
price uced. Subscribers to the SCIENTIFIC AM- 
pone and SCIENTIFIC AMERICAN SUPPLEMENT can be 
ied for the low price of $1.50 by mail, or $1.25 at the 
ce of this paper. Heavy board sides; inscription 
CIENTIFIC AMERICAN, It. Necessary for 
ay v’/ one who wishes to preserve the paper. 
dress 


MUNN & CO., 


Publishers SCIEJTIVIC AMERICAN 


iw + +4 Wasis 
a 1 rfec s Pi T: ‘ih REM 





civi 


















‘Atdvertisements. bet | 


Inside Page. each insertion “=. 5 conten line. 
Back Page, each insertion - « - a line. 


(About eight words to a line.) 


Engravings may head advertisements at the same rate ' 


per line, by measurement, as the letter press. Adver- 
tisernents must be received at publication office az early 
aa Th ureday usted to appear in next issue 





W.JOHNS 
ASBESTOS: 


Roofing, ane Felt, 
Steam Packings, Boiler Coverings, 
Fire Proof Paints, Cements, Etc. 
Samples and Desc riptive Price Lists Free, 


H. W. JOHNS M’F'G CO., 87 MAIDEN LANE, N. Y, 
175 Randolph St., Chicago; 170 N. 4th St., Philadelphia, 


RAILWAY AND STEAM FITTERS’ SUPPLIES 
Rue’s Little Giant Injector. 
BCREW JACKS, STURTEVANT BLOWERS, &c. 
JOHN 5, URQUHART, 46 Cortiandt St., N.Y. 


VAPORATING FRUIT 


‘Full treatice on improved impro 
methods, vieldn P none aah 
and general statisti EE. 


AMERICAN MAN’F'G co. 
P.O. BOX R. WAYNESBORO, PA. 











The undersigned, sole agents for the above machine 
for 


ELECTROPLATING AND ELECTROTYPING, 


refer to all the principal Stove Manufacturers, Nickel 
and Silver Piaters in the country. Over 1,500 now in use. 


Are also manufaeturers of Pure Nickel Anedes, | 


Nickel Salts, Polishing Compositions of all kinds, 
and every variety of supplies for Nickel, Silver, and 
Gold Plating; a/so, Bronze and Brass Solations. Com- 
plete outfits for plating. Estimates and catalogues fur- 
nished upon applicstion. 

re] 

& Co 


ON VAN WINKLE 
SOLE AGENTS NEWARK. N./ 
New York Office, 9% and 94 Liberty St. 


PHOTOCRAPHERS 


winter evenings makin, 

lighton Eastman’s Permanent Bromide Paper. 
Results produce. rival India ink drawings in effect. No 

toping required. Simple, Certain, Quick. Circu- 

lars and —_—e free on receipt of two cent stam 

EASTMAN DRY PLATE AND FILM Co. 

IMT State Street, Rochester, N. Y. 


HANS 





can im- 








REE MANUFACTURING SITES AT PITTSBURG, 

e WITH NATURAL GAS,—A gentleman wishes to 

improve a large pruperty. Sites unexcelled; Nat- 

ural Gas; Navigable River; Railroads; cheap coal; all 
advantages. Address 

WHITNEY & STEPHENEON, Brokers, 
612 Liberty Street, Pittsburg; or A. LEGGATE, 31 Fed- 
eral Street, Allegheny City, Pa. 














WANTED. 


Live wild turkeys and deer for stocking a park. 


Scientific American, 


DGEPORT WOOD FINISHING CO <x) 
QrriccaM NewMutroRD ny <, 


“WHEELERS PATE! " Woon F ILLE R 


ne) 
sa esa fod ae 
LOSF FR 

















“PATENT RIVETED MONARCH RUBBER BELTING. 


Best in the World. 
Specially adapted for PAPER MILLS, SAW MILLS, and 
THRESHING MACHINES. 


THE CUTTA PERCHA and RUBBER MFC. CO., 


New York, Cetenae, San Francisco, Toronto. 








PATENT 
JACKET KETTLES, 
pressure. reo oe Lists. 


JA HAND & ¢ 
614 and 616 Market St., Philadelphia, Pa. 








WANTED To correspond with responsible Lron 

| 8 Manufacturers or lron Operators who 

| desire to bey. a large deposit of high grade ad per 
Cc 


prove} 
prints from negatives by lamp- | 





Address, with price, M. N. H., 
P. o. Box 773, New Y ork. | 


ICE. HOU SE AND C OL D ROOM. —BY R. 
G. Hetfield. With directions for construction. Four 
engravings. Contained in SCTENT!IfIC AMERICAN SUP- 
PLEMENT, 59. Price 10 cents. To be had at this office 
and of all ne ‘wsdeale rs. 


DRAWING 
INSTRUMENTS. | 


Illustrated catalogue 
| —~ on application to 
M. T. COMSTOCK, 

va Astor Place, 
_ New York. | 














we. A. HAMEIS, 
Providence, K. 1. (fark 61.) Six minutes’ walk West fromstation. 
Original and Only Builder of the 
HARRIS-CORLIESS ab A ET 
‘With Harris’ Pat. baprovements, from 10 to 1,000 H. P 
Wend for acne Engineer’s and Steam User's 
Manual. - 8y ¢.W. Hil, M.E. Price $1.25. 
LEwTion "Hm Fa le 


eet agit 


or F 
Lem Ft ” faye as 4 


Plain or Porcelain Lined. Tested to 100 Ib. 














— EATHER BELTING 
t and most . serene Belt 
ever introduced. Made by 
hk he ws) C. A. SCHIEREN & CO. 
~ mhte 47 Ferr 1! St., New York; 416 
Arch St., Philadelphia; 86 Federal Street, Boston. 






Ven Duzen’s Patent Steam ae. 
Incomparable in cheapness and effi- | 
. ciency. Needs no care or skill; cannot 
get out of order; has no moving parts. 
A Superior Fire | e 
Instantaneous and powerful, over ready. 
Available, wherever steam pressure can 
be had. for pemeeas any kind of liquid 
(hot, cold somes, impare etc.). We make 
ten sizes, m $7 to $75. Capaci- 








que Magnetic Iron ed on the Pacific Coast.* pes - prices 
soal, Coke, and good harbor. Ore contains no Sulphur : ties from 100 to af O00 

. > ee) ‘ gallons per hour. 
nor Phosphorus. Sample Mii AM & this office. State for what purpose wanted and send for Batalogue 


Address W. H. Box 247. Tacoma, W. T. | °t * Pumps. Van Duzen & Tift, Cincinnati, O. 











Barnes’ Foot-Power Machinery. 
Complete outfits for Actual Workshop 
Business. Read what a customer says: 
“ Considering its ayes, and the ac- 
curateness of your Iathe, | do 
not see how it can be produced at such 
low cost. The velocipede foot-power 
is simply el t. 1 can turn steadily 
for a whole Gey pad s and at night feel as 
little tired as i been walkin, 
around.” Descri aoe Catal e an 
Price List Free. .- F. & JOHN BARNES 
Co. Address 1999 Main St., Rockford, UL 


JENKINS BROS.’ VALVES. 
Gate, Globe, Angle, Check, and Safety. 
MANUFACTURED OF BEST STEAM METAL. 


The Jenkins Disks used in these Valves are manufactured under our 1880 Patent, and will stand 
any degree of steam pressure, hot and cold oils, or acid. 
To avoid imposition, see that valves are stamped “‘ Jenkins Bros.” 


IENBRINSGS BROS., 
91 John St., New York. 13 Soe. Fourth St., Phila. 


’ PB 
Andrews’ foci, B 
zhe Steen Perfect Bed 
X20 up. teh —- ad- 
fable ie sexpenaion pe s| 
H. Andrews et Co. 


195 Wabash Ave. Chad 19 Bond St. New York. 


NICKEL PLATING 


& POLISHING MATERIALS. 


ZUCKER & LEVETT 


CHEMICAL C2 NEW YORK 


BOILER 1 
WATER PURIFIER 











E W.VAN DUZEN 
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The Latest Improvement 


TRACTION ENGINES 


The only Engines where the power is _practienlty ona 
successfully applied to the four truck wheels. Exceed 

all other Traction Engines in pulling and steering through 
mud holes, sand, or any soft or uneven ground, or on any 
road. Is e result accumulated from a third of a 
century of study and practical experience in the manu- 
facture of 


Por‘able, Agricultural, & Stationary Steam Engines, 


VOLNEY W. ™ ASON & CU., With determined policy to build only the BEST MACHIN- 


FRICTION PULLEYS CLUTCHES aid ELEVATORS, | Wisin" or consmnuction and with continned Tt 


PROVIDENCE, R. I. prosemente, } have attained the HIGHEST STANDARD in 











PATENTS. 


MESSRS. MUNN & CO., in connection With the publi- 
cation of the SCIENTIFIC AMERICAN, continue to ex- | 
mmine improvements, and to act as Solicitors of Patents | 

or Inventors. 

| in this line of business they have had forty one years 
emperience, and now have unequaled facilities for the 
preparation of Patent Drawings, Specifications, and the 
prosecution of Applications for Patents in the United 
Htates, Canada, and Foreign Countries. Messrs Munn & 
Co. also attend to the preparation of Caveats, Copyrights 
for Books, Labels, Reissues, Assignments, and Reports 
on Infringements of Patents. All business intrusted to 
them is done with special care and promptness, on very 
reasonable terms. 

A paruphiet sent free of charge, on application, con- 
taining full information about Patents and how to pro- 
cere them; directions concerning Labels, Copyrights, 
Designu, Patents, Appeals, Reissues, Infringements, As- 
sigoments, Rejected Cases, Hints on the Sale of Pa- 
tenta, etc. 

We also send, free of charge, a Synopsis of Foreign Pa- 
tent Laws, showing the cost and method of securing 
patents in all the principal countries of the world. 

MUNN & CO., Solicitors of Patents, 


| 11,000 IN SUCCESSFUL OPERATION. 


| 110 Liberty St., N. VY. City. 





#1 Broadway, New York. 
BRANCH OFFICES.—No. @2 and 6X F Street, Pa- 
cite Building, near 7th Street, Washington, D. C. 


excellence of workmanship, simplicity of design, and 
Leffel Water Wheels, 


= of power. 7 
addition to our STANDARD ENGINES we now offer 
the first ROAD ENGINE which has the Traction Power 
practically and efficiently applied to the four truck 
With Important Improvements. wheels, and while so applied to each wheel independ- 
ently, the forward axi# is under ful! control of the steer- 


apparatus. 
Beceriptive catalogue will be sent on application. 
WOOD, TABER & MORSE 
Eaton, Madison Co., N. Y. 






FINE NEW PAMPHLET FOR 1886 
Sent free to those interested. 


JAMES LEFFEL & CO., 


Springfield, Ohie. 





PURE NATURAL LUBRICATING OIL. Cola 
test, 40 below zero. $12.0 per barrel of 50 gallons. 
FRANKL IN OLL WORKS. Franklin, Pa, 








SUPPLIES FROM BRIGHT, CLEAR WATER 


guaranteed in all cases, at low 

comes, as cost, and in quantities from 5 rg pHYATE tl [LT 

pvaluabie for biowing wale. to 5.000 gals. per minute. RR 
{ i 

va } 

i 














HE BAC ATS 








yhareh Organs, running -rivate Houses, 


Hotels, Asylums, Hospitals, 
Machine Presses, Factories, Mills, Boilers. 


Steam Boats, Water Works 
in Towns, and Cities. 
Our Filters are simple in 
construction and operation, 
will stand any pressure, the 
filtering material is imper- 
com ay = gas be a 
n from five to twenty min- 

jeer, explosion, or delay utes, effectually removi 
ng all 
no extra insurance, no coal im rurities trom the F 


I Is noiseless, neat, 
st any pressure: of water | Ti 
WATER MOTOR Baap aaiits 

for ctr ctreu! > sees | 

































+ paper you saw advertise- 
| ment in, to 


THE NEWARK FILTERING COMPANY, 
l4l COMMERCE 81., NEWARK, N, J. 








capacity 
power. Prices from or send 
THE BACKUS WATER OTO« CO., Newark, 


79 Kilby St., Boston. | 


[FEBRUARY 6, 1886, 


MORIA mu MLO 


renee 











| This Company owns the Letters Pat. 
| granted to Alexander Graham Bell, Ma»., 
| 7th, 1876, No. 174,465, and January 
| 1877, No. 186,787. 

The transmission of Speech by all know, 
forms of Electric Speaking Telephones iy, 
fringes the right secured to this Comp), uny 
by the above patents, and renders exc}, 
individual user of telephones not furnis} 
ed by it orits licensees responsible for such 
unlawful use, and all the consequences 
thereof, and liable to suit therefor. 





ICROSCOPES Me 2ntce. 
Thermometers V’ho. 
as, 
WAL ISLEY 2 CO. “successors to i ei 
Beck, We WAL lllus. Price List free to any address 











Transmission of Power, 
Secvgscios L ~\wapalahe 


and other “Spplientions of 





WIRE ROPE) 


WORKS and OFFICE, TRENTON, N. J. 
New York Office—Cooprr, Hewitt & Co., 17 Burling 
Slip. Philadelphia Office—21 North Fourth Street. ¢ 
| cago Office—l46 Lake Street. 











The Scientific American. 


THE MOST POPULAR SCIENTIFIC PAPER 
IN THE WORLD. 


Published Weekly, $8.20 a Year; $1.60 Six Menthe. 


This unrivaled periodical, now in its forty-second 
year, continues to maintain its high reputation for ex- 
cellence, and enjoys the largest circulation ever attained 
by any scientific publication. 

Every number contains sixteen large pages, beaut itu!ly 
printed, elegantly illustrated; it presents in popu ar 
sty'e a descriptive record of the most novel. interesting, 
and important advances in Science, Arts,and Wanufac- 
tures. It shows the progress of the World in respect ' 
New Discoveries and Improvements, embracing Machin- 











ery, Mechanical Works, Engineering in al) branches 
Chemistry, Metallurgy, Electricity, Light, Heat, Archi- 
tecture, Domestic Economy, Agriculture, Natura! His- 


tory, etc. It abounds with fresh and interesting sul jects 
for discussion, thought, or experiment; furnishes hun- 
| dreds of useful suggestions for business. It promotes 
industry, Progress, Thrift, and Intelligence in every 
| community where it circulates. 

The SCIENTIFIC AMERICAN should bave a place in 
| every Dwelling, Shop, Office, School, or Library. Work- 
men, Foremen, Engineers, Superintendenta, Directors, 
Presidents, Officials, Merchants, Farmers, Teachers, 
Lawyers, Physicians, Clergymen, people in every wulk 
and profession in life, wi'l derive benefit from a regular 
reading of THR SCIENTIFIC AMERICAN. 

Terms four the United States and Canada, $3.20 a yest 
$1.00 six months. Specimen copies free. Remit by 
Postal Order, Express Money Order, or Check. 

MUNN & CO., Pablishers, 
361 Broadway, New York. 





TE 


Scientific American Supplement. 


THE SCIENTIFIC AMERICAN SUPPLEMENT is & sepa- 
rate and distinct publication from TH SCIENTIFIC AM- 
ERICAN, but is uniform therewith in size, every number 
containing sixteen large pages. THE SCIENTIFIC A 
ERICAN SUPPLEMENT is published weekly, and includes 
a very wide range of contents. It presents the moet re- 
cent papers by eminent writers in all the principal ce- 
partments of Science and the Useful Arts, embracing 
Biology, Geology, Mineralogy, Natural History, Geo- 
graphy, Archzxology, Astronomy, Chemistry, Electricity, 
Light. Heat, Mechanical Engineering, Steam and Kail- 
way Engineering, Mining, Ship Building, Marine Eb- 
gineering, Photography, Techhnology, Manufacturing 
Industries, Sanitary Engineering, Agriculture, Hort'- 
eulture, Domestic Economy, Biography, Medicine, °- 
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